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HE Duo-Sol process employs two solvents, liquid 
propane as solvent for the raffinate, while a 
liquid known as Selecto is the extract or reject sol- 
vent. These two solvents are essentially immiscible, 
and serve to make the two components, raffinate 
and extract, more easily and completely separable. 

The liquid propane is pumped into one end of the 
extraction system, the Selecto solvent into the op- 
posite end of the system. The raw charge stock en- 
ters at an intermediate point. The system includes 
a series of mixing and settling-separating zones in 
which the two countercurrent solvents and the 
charge are mixed and the two resulting solutions 
are separated in turn by settling. The propane solu- 
tion differs widely from the extract solution 
and settling is relatively rapid by gravity. Opera- 
tion is under sufficient pressure to maintain. the 
propane phase in liquid form, and at a tempera- 
ture of 90° to 150° F., through a seven-stage system. 

Solvent recovery is carried out in separate equip- 
ment but in the same three general steps. Under 
relatively high pressure (about 250 psig.), the pro- 
pane is evaporated from each solution, a large per- 
centage being recovered from the raffinate phase 
and only a small amount from the extract phase. 
Under intermediate pressure (about 70 psig.), the 
relatively -high-boiling Selecto is recovered. Each 
phase is then stripped of solvent under vacuum to 
recover the last traces of solvents and to strip the 
finished products entirely of solvents. Heat exchange 
between the higher-temperature Selecto extract 
fraction and the lower-boiling propane fraction is 
used to vaporize the propane. 
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Solvent Extraction 


All water and stripping steam in the process 
are maintained in a closed system. All Selecto va- 
pors containing water vapor enter a dehydrating 
tower from which the dry solvent is removed as a 
bottoms stream, and from which an overhead stream 
(vapor), which contains about 10 per cent Selecto, 
a constant-boiling mixture, is taken. The water con- 
taining Selecto is charged to the propane surge tank, 
in which propane absorbs most of the other solvent. 
The water containing only a fraction of 1 per cent 
of Selecto is sent as reflux to a tower in the steam- 
generating system; overhead from this tower con- 
tains all the Selecto in the stripping steam feed. 
All condensate from vacuum jet condensers and 
from vacuum towers is returned to the water system. 

This process is licensed by Max B. Miller & Co., 
New York. 
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Solvent Extraction 


HE treatment of oils with furfural is by counter- 
ree extraction in a treating tower packed 
with nests of raschig rings. Being nonacidic and non- 
toxic furfural can be handled safely and because of 
its physical properties, namely high specific gravity 
(1.16), low boiling point (323° F.), and low solid 
point (—38° F.), furfural is ideally suited to coun- 
tercurrent extraction of oils. 

The equipment employed in the most recent 
plants comprises an improved and highly efficient 
treating tower; heaters, flash towers and strippers 
for the recovery of furfural from both the raffinate 
and extract mixtures; fractionators for the separa- 
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EXTRACT 


tion of furfural from water, and such auxiliary 
equipment as condensers, coolers, exchangers, pumps, 
tanks, accumulators, etc. 

In the operation of the process, untreated oil is 
charged at a controlled temperature (100° to 200° F.) 
through a flow controller to the middle of the treat- 
ing tower. Furfural enters at the top of the tower, 
at a controlled temperature (up to 300° F.) and flow 
rate (50 to 450 per cent of the oil charge rate). A 
gradient (30° to 100° F. or more) between the top 
and bottom of the treating tower is maintained. 

A recent development in the design of furfural 
refining units has been the elimination of raffinate 
and extract mix surge tanks. With the simplified 
flow the treating tower is operated under sufficient 
pressure from the oil and furfural charge pumps 
to permit continuous flow of raffinate and extract 
solutions from the tower to and through a portion 
of the respective solvent recovery systems where 
standard types of indicating and control instruments 
maintain uniform operating conditions. 

Mixtures of furfural and water separate quickly 
into two layers, one of which contains about 90 per 
cent water and is charged to a water stripper while 
the other layer contains 90 per cent furfural and is 
charged to a furfural stripper. A constant-boiling 
mixture (boiling point 208° F.) consisting of about 
35 per cent furfural and 65 per cent water is stripped 
from each of these layers. These vapors are con- 
densed and returned to the c.b.m. or settling tank 
for reseparation into the layers which are pumped 
to the respective strippers. 

This process is licensed by Texaco Development 
Corp., New York. 
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ROMATIC and naphthenic compounds are rela- 
tively soluble in phenol, while the paraffinic 
constituents are rejected selectively. Phenol is used 
especially to improve viscosity index and stability 
of the product, and is highly selective, requiring a 
low percentage of solvent to get the desired result. 
Raw charge stock is preheated and sent to an 
absorber tower at about 235° F., where it picks up 
phenol from phenolic water passing through the 
absorber, thence to the treating tower, usually 
packed, where it enters the lower part of the tower. 
Passing upward as the discontinuous phase the raw 
oil gives up nonparaffinic constituents to the phenol. 
The interphase level is at about 70 per cent of the 
tower height from the base, and above this level 
the extracted oil forms the continuous phase, the 
anhydrous phenol entering at the top and passing 
downward. Temperature of contact with distillate 
stocks is about 150°-155° F. at tower top and 110° F. 
at bottom, with the phenol present in about 60-65 
per cent of the oil charge. For residuals the solvent 
is fed at about 130-140 per cent of the charge, tower 
top being maintained at 225°-230° F., and the bot- 
tom at about 155° F. Water containing about 11 per 
cent phenol may be added at the tower bottom. 

The raffinate emerges from the top of the tower 
with about 20 per cent of phenol which is pre- 
heated and then heated in the furnace to about 
550° F. and flashed to remove most of the phenol. 
The remainder of the solvent is removed in the 
stripper with steam at about 22 in. of mercury until 
solvent content is reduced to 0.001 per cent. 

The extract solution, containing, when operating 
on Pennsylvania charge stocks, about 85 per cent 
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Solvent Extraction 


phenol, 8 per cent water and 7 per cent extract goes 
to the drying section of the recovery unit from 
which an 11 per cent solvent-89 per cent water 
constant-boiling mixture is taken overhead. The 
remainder of the solution is heated to 650° F. and 
flashed in the evaporator, eventually reducing the 
extract solvent content to about 0.005 per cent. 

Neutral oils show considerable improvements in 
viscosity index, flash, and fire points. More signif- 
icant is the very high viscosity, carbon residue of 
the extract, and its low flash and fire tests. 

This process is licensed by M. W. Kellogg Co., 
New York. 
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: gee ketone-benzol solvent dewaxing process is 
widely used to dewax distillate or residual type 
oils to pour points that are equal to or within a few 
degrees of the dewaxing temperatures. 


The equipment required and the controls neces- 
sary for smooth plant operation are illustrated in the 
flow diagram, typical of the process. This shows the 
wax-bearing oil and solvent streams being mixed 
under control of a ratio flow controller. Several 
methods of securing this constant ratio between oil 
and solvent have been used successfully. The com- 
bined oil-solvent stream flows through a system of 
exchangers and chillers from which it emerges at 
a controlled temperature which is maintained by 
regulating the pressure on the refrigerant side of 
the charge mix chiller. The liquid phase of the 
charge to the filters is adjusted to the proper filtra- 
tion viscosity by the addition of chilled solvent to 
the chilled oil-solvent mixture. 


The chilled slurry flows by gravity from the filter 
feed tank to vacuum filters. A constant liquid level 
is maintained in the filters by a liquid-level con- 
troller. 

The filtrate is pumped from the filtrate tank at 
a controlled rate through the incoming charge ex- 
changers to the solvent recovery equipment. The 
controls for this portion of the equipment are clearly 
shown on the flow diagram. 


The recovery of solvent from the wax cake is 
accomplished in much the same manner as in the 
case of the filtrate except that any water inadvert- 
ently entering the oil or solvent side of the dewaxing 
system quickly finds its way as ice into the wax 





Solvent Dewaxing 


cake. To remove this water, the wax cake is heated 
before evaporation of solvent to a controlled tem- 
perature of about 130° F. at which the water sepa- 
rates quickly as a water layer. 


A recent development has been the production 
of marketable wax concurrently with the produc- 
tion of low-pour-point oils but conducted in sepa- 
rate equipment as a separate process. 


This process is licensed by Texaco Development 
Corp., New York. 
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Deasphalting — 


N carrying out the process, the newer designs uti- 
lize a contact tower rather than the older method 
of bringing oil and propane into contact in a series 
of stages. Reduced crude is introduced at a point near 
the middle of the tower, after being preheated to a 
predetermined temperature, generally below 250° F. 
Liquid propane enters the tower at the bottom and 
passes upward countercurrent to the down-flowing 
oil. As this process continues the oil-propane solution 
selectively precipitates asphaltic and resinous mate- 
rials from the raw oil, the solution passes upward, 
and the heavy precipitate flows downward. 


The asphaltic material contains some propane 
which is removed first by flashing in a drum, then 
is stripped with steam in a separate tower. This 
heavy, viscous residue is being applied to industrial 
and commercial product making. The oil-propane 
solution is likewise stripped of solvent in suitable 
towers. 


Yields of deasphalted oil may vary in this process 
from 40-50 per cent to as high as 95 per cent, the 
yield depending on the asphalt-resin content of the 
raw charge and the degree to which the deasphalting 
is carried out. The asphalt so removed may range 
from 140 to 180 softening point and the oil may show 
5 to 7 N.P.A. color. By utilizing the proper combina- 
tion of temperature, pressure, and solvent ratio the 
precipitated material may be separated into two frac- 
tions, the one highly resinous with little asphalt con- 
tent, the heavier being mainly asphaltic material. 


By choosing the proper conditions and operating 
sequence this process may be employed to fractionate 
oil into two or more products, each differing from 
the other in specific properties. Successive fractions 
of differing paraffinicity may be so obtained, each 
of which may be desirable for a given purpose to be- 
come a finished product or a part of it. The method 
has been and is being used as a means of preparing 
charge stocks for various purposes, such as the puri- 
fication of heavy residues for charge stock for ther- 
mal or catalytic cracking operations. The method 
may be used as a substitute for vacuum distillation, 
although the separation is somewhat different. 


This. process is licensed by M. W. Kellogg Co. 
New York. 
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N propane dewaxing of lubricant fractions, such as 
cylinder stocks, a typical operation blends three 
volumes of propane under pressure at 180° F. with 
one volume of stock; this solution is chilled to 70° F. 
and sent to chillers where pressure is reduced to 
evaporate propane until the remaining propane solu- 
tion is cooled to, say, minus 40° F. Wax crystallizes out 
of this solution which is passed to and held in filter 
feed tanks. The filters are rotating-drum type, in 
which suction is maintained inside the drum which 
dips below the level of the wax-solution slurry in 
the filter case. 

As the drum rotates slowly the cake forming 
thereon is washed with cold propane in a stream 
of jets. The surface of the wax cake is cut continuous- 
ly from the blanket by a knife as the drum rotates, 
the crude wax being conveyed to the wax tank. Fil- 
ter pressures range from 3 to 10 psig. If stock is to be 
deresined the dewaxed solution is diluted with one 
to five volumes of warm propane, heated to 140°- 
180° F., and the resins settled. They are washed 
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with one or two volumes of propane, and the solu- 
tion is depropanized at elevated condenser pressure 
and later at atmospheric pressure. A typical dewax- 
ing-deresining loss is about 14 per cent of the charge. 

Product improvement is shown for one Bradford 
residuum in which carbon residue was decreased 
from 2.33 to 2.19; color determined by optical 
density measurements dropped from an O.D. of 3,250 
to 2,093; most of this color loss was concentrated 
in the wax, which showed O.D. of 11,970. By deresin- 
ing the color was reduced to 750, carbon residue to 
1.73; viscosity was reduced from 165 S.U.S. at 210° F. 
to 148. 

Over-all solvent loss is reported to range from 
0.2 to 1 per cent of that used in the process which, 
at the low cost of the solvent, makes this expense 
nominal. Control methods are relatively simple and 
include liquid levels, proportioning equipment, and 
pressure and temperature controls. 

This process is licensed by M. W. Kellogg Co., 
New York. 
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N the Houdry catalytic dehydrogenation process 

the fresh feed, along with unconverted material 
consisting of n-butane and butenes from the purifi- 
cation unit, is pumped through a heater of conven- 
tional design using rate and temperature controllers 
to maintain the desired conditions. The preheated 
feed is charged to the catalytic reactors where de- 
hydrogenation occurs. 

In order to limit the catalytic temperature varia- 
tion during the cycle, the heat capacity of the cata- 
lyst mass is controlled by utilizing, mixed with active 
catalyst, an inert material of high heat capacity. 

Space velocity, defined as the liquid volume of 
feed per hour per volume of catalyst, is controlled 
by the rate of pumping fresh feed and recycle stock. 

The pressure is regulated by controllers installed 
at the suction of the compressors which handle the 
product vapors. In the dehydrogenation process 
thermodynamic equilibrium requirements dictate 


the use of subatmospheric pressure to achieve the 
desired reactions at practical temperature levels. 
Products from the reactor are taken to coolers, 





Dehydr Ogenation 


usually of the direct quench type, and then to a 
battery of compressors, where the pressure is raised 
to the proper level for recovery. When very low 
absolute pressure is used as in the production of 
butadiene from normal butane, two stages of com- 
pression are used. From the absorber, fuel gas of 
high hydrogen content is taken overhead while the 
liquid product stream, butane-butylene-butadiene, is 
stripped from the rich absorber oil. This cut is then 
sent to the extractive distillation section where di- 
olefins are separated as finished products, and the 
unconverted material is returned as recycle. 

The continuity of flow is effected by the use of 
motor-operated valves remotely controlled by a cycle 
timer which controls their opening and closing at 
predetermined intervals. Conventional fixed-bed 
operating technique is employed to attain continuous 
flow of all streams. Mixing of streams is made im- 
possible by use of electrical interlocks. 

This process is licensed by Houdry Process Corp., 
Philadelphia. 
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Isomerization 


+ yee U.O.P. isomerization process catalytically con- 
verts normal butane to isobutane. This process 
can also be adapted to convert normal pentane to 
isopentane. 

The butane feed divides two ways: one flow goes 
through a preheater to the saturators; the other, 
through a preheater to the reactor. Each flow is regu- 
lated by a flow-recording controller. The tempera- 
ture of the saturator preheater outlet is regulated by 
a temperature-recording controller on the heating 
medium. This temperature determines the amount of 
aluminum chloride dissolved in the butane going 
through the saturator. The reactor preheater outlet is 
also regulated by a temperature-recording controller. 
This temperature is so controlled that the blend of 
the four streams coming to the reactor will have a 
fixed temperature as shown by the temperature 
recorder in the top of the reactor bed. 





The aluminum chloride column pressure is regu- 
lated by a pressure recording controller on a vapor 
bypass around the condenser. The level in the bot- 
tom of the column is regulated by a liquid-leve! 
controller resetting a flow-recording controller on 
the reboiler heating medium. A small drag stream 
carrying pentanes is drawn off manually from the 
bottom of the column to the caustic scrubber. A re- 
cycle bottoms stream carrying aluminum chloride 
back to the reactor is regulated by a flow-recording 
controller. Light gases that accumulate in the re- 
ceiver are vented off through the HCl absorber 
which recovers HCl that is present. Isomerization 
product is used for absorption oil and is regulated by 
a flow controller. 

The hydrogen chloride stripper overhead is re- 
cycled back to the reactor through a flow-recording 
controller. Temperature indicators on the stripper 
indicate the hydrogen chloride inventory in the 
column. The pressure on the column is regulated by 
a pressure recording controller resetting a flow- 
recording controller on the heating medium. 

The role of anhydrous hydrochloric acid in this 
catalytic process is an important one. HCl is added 
to the reactants in this process, but is also one of the 
decomposition products formed from anhydrous alu- 
minum chloride during its reactions with hydrocar- 
bons. The isomerization reaction appears to be inhib- 
ited when a hydrocarbon is in contact with AICl,, 
until at least a small portion of HCl is formed by 
side reactions and its presence activates or “promotes” 
the isomerization reaction. 

This process is licensed by Universal Oil Products 
Co., Chicago. 
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HE U.O.P. dehydrogenation process removes 

hydrogen catalytically from hydrocarbons, par- 
ticularly butanes, to produce olefins and diolefins. 
For simplification only two reactors are shown. The 
catalyst in one reactor is undergoing reactivation 
while the catalyst in the other is in process. 

The butane charge to the heater is regulated by a 
flow-recording controller. A small recycle stream 
picks up sulfur to act as a pacifier. A temperature- 
recording controller on the transfer of the butane 
heater regulates the firing. In case the butane flow 
through the heater is interrupted, the differential 
pressure-recording controller across the heater will 
shut off all of the fires except the pilot lights. 

An automatic time-cycle controller periodically 
switches the reactors through a cycle of processing, 
purging, and reactivation. If any valve fails to meet 
its scheduled performance, interlocking controls halt 
the switching cycle and sound an alarm. 

Externally circulated flue gas maintains fixed 
temperatures in the reactors by removing the heat 
of combustion from the carbonized catalyst during 
reactivation, and by supplying the heat of reaction 
to the gas stream during processing. The draft on 
the discharge of the flue gas circulating fan is 
automatically controlled by adjustment of the stack 
damper. A gas-fired burner controlled by the outlet 
temperature, heats the hot duct flue gas going to 
the processing reactor. The temperature of the cool- 
ing duct flue gas going to the reactivating reactor is 
maintained constant with admission of cold atmos- 
pheric air by a temperature-recording controller. 

The hot process gas leaving the reactor is 
scrubbed and cooled by’ contact with cold oil and goes 





Dehydrogenation 


to the gas concentration unit for fractionation. 

The reactivating gas leaving the reactor is cooled 
and washed by a water scrubber and is recirculated 
back to the reactivating gas heater. A high-tempera- 
ture alarm on the scrubber warns if the circulation of 
cooling water is interrupted. The venting of excess 
gas is controlled by a pressure-recording controller. 
The wash water returned to the cooling tower basin 
is regulated by means of a liquid-level controller. 
The oxygen content of the reactivating gas is regu- 
lated by the oxygen-recording controller. A con- 
trolled oxygen content is maintained in the reactivat- 
ing gas to prevent excessively high burning temper- 
atures. The transfer temperature of the reactivating 
gas heater controls the firing rate. 

This process is licensed by Universal Oil Products 
Co., Chicago. 
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3 remem Hydrocol process has been developed for the 
production of premium-quality gasoline, diesel 
fuel oil, and other products of value by the catalytic 
reaction of carbon monoxide and hydrogen over a 
cheap, rugged, efficient catalyst in a fluid bed. The 
starting material may be oxygen from the air and 
practically any carbonaceous substance, such as nat- 
ural gas, coal, heavy crude oil, or fuel oil. Using 
natural gas the preparation of the carbon monoxide 
and hydrogen proceeds as follows: 


In this reaction the hydrogen and carbon monoxide 











are in the desired ratio for the subsequent synthesis 
step. When using material deficient in hydrogen 
it is essential to add steam to the generator to supply 
the hydrogen deficiency. 

Because of the exothermic nature of the reaction 
of natural gas with oxygen and the exothermic na- 
ture of the catalytic reaction of carbon monoxide and 
hydrogen, it is possible to produce all of the steam 
required for the auxiliary processes, including oxy- 
gen manufacture, fractionation, absorption, polymer- 
ization, treating, and catalyst reworking. 

The gasoline produced in the synthesis step con- 
tains a small per cent of residual byproduct oxy- 
genated compound; these are removed and the gaso- 
line fractionated. When blended with gasoline 
formed through polymerization of the off gases of 
the synthesis step, there results a product of superior 
quality as evidenced from the following representa- 
tive tests: 
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Development of the Hydrocol process, using 
natural gas as the raw material, has brought it in 
line competitively today with the more conventional 
refining processes, such as catalytic cracking, using 
petroleum, for the production of high grade motor 
fuels. Development work now in progress indicates 
that the process may be made competitive even 
when employing coal as the raw material. 

The Hydrocol process has been developed by 
Hydrocarbon Research, Inc., and is licensed by 
Texaco Development Corp., New York. 
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Greater Trend Toward Petroleum 


Performance Specifications in 1947 


: a long-standing method of stat- 
ing the physical and chemical 
properties of petroleum products ca- 
pable of being measured in any labo- 
ratory by standard methods of tests, 
called physical specification, is giving 
way to performance specifications. 
Performance specifications require a 
statement or guarantee of future per- 
formance in service or in “life tests” 
under actual or similar conditions. 
A special subcommittee on oil-pur- 
chase specifications of Committee D-2, 
AS.T.M. reported that “there is not 
nearly enough reliable information 
now available as regards test meth- 
ods to permit workable oil-purchase 
specifications which would, within 
themselves and without performance 
tests, serve as a reliable guide in 
the selection of lubricants.” Labora- 
tory tests are not safe guides to serv- 
ice performance. 

Today the great bulk of fuels and 
lubricants consumed are required to 
meet some sort of service perform- 
ance standards. This makes it neces- 
sary to determine desired standards 
of performance for particular classes 


*Chief consulting engineer, Sinclair Re- 
fining Co., New York, N. Y. 


by. C. M. Larson* 


of equipment and operating condi- 
tions. The petroleum supplier then is 
required to meet these performance 
standards with an approved product 
whose quality, suitability, and. uni- 
formity are warranted or certified. 
This new phase of consumer purchase 
outmodes the purchase of various re- 
finer’s neutrals and bright stocks and 
adding certain additives to the blend. 
Such finished products made from 
different sources of neutral and bright 
stocks would lack service perform- 
ance records and would vary in their 
demerits when compared with the 
approved samples’ on the original 
equipment performance test  ap- 
paratus. 

In order to see how this trend to- 
ward performance specifications af- 
fects the crude used, the ‘refining 
process, and addition agent required, 
let’s take the larger and more impor- 
tant service requirements of fuels and 
lubricants. Also the newer mechani- 
cal trends and their need for spe- 
cialized petroleum characteristics. . 


Passenger Cars, Trucks, Buses 


Motor oils.—In both gasoline and 
diesel engines, long operation, with- 
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cut necessity of shutdown or prema- 
ture overhaul, is essential. Freedom 
from piston lacquer, stuck rings, 
crankcase sludge, plugged oil screens, 
and corroded bearings is demanded. 
The leading automotive engineers, as 
well as those of the research labora- 
tories of large oil companies, all dem- 
onstrate that only actual engine oper- 
ation will determine the character- 
istics of motor oils. To meet these 
various operating conditions, the lu- 
brication committee, Division of Mar- 
keting of the American Petroleum 
Institute, have refined motor oils as 
follows: 

Regular type.—This term designates 
motor oil generally suitable for use 
in internal-combustion engines under 
moderate operating ¢gonditions. 

Premium type.—This term desig- 
nates motor oil having the oxidation 
stabifity and _bearing-corrosion-pre- 
ventive properties necessary to make 
it generally suitable for use in inter- 
nal-combustion engines where oper- 
ating conditions are more severe than 
regular duty. 

Heavy-duty type.—This term desig- 
nates motor oil having the oxidation 
stability, bearing - corrosion - preven - 


CATERPILLAR Li 


3 a 5 6 7 8 9 10 
(CRANKCASE TEMP) SEVERE 


RELATIVE DEGREE OF OXIDATION RESISTANCE 
Fig. 1—{Lett) Relative oxidation and detergency requirements of engines and oils. Fig. 2—(Right) Example of amount of oxidation inhibitor 


and detergency necessary to pass Chevrolet L4 and heavy-duty 2-104B tests ~ 
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tive properties, and detergent-dis- 
persant characteristics necessary to 
make it generally suitable for use in 
both high-speed diesel and gasoline 
engines under heavy-duty service 
conditions. 


As an example, oils that meet the 
engine tests requirements of U. S. 
Army Specification 2-104B or the U.S. 
Navy Specification 14-O-13A common- 
ly known as the 9000 series, are 
classified as héavy-duty-type motor 
oils. 

Today the monthly consumption of 
the heavy-duty-type motor oils in 
trucks, buses, and contractor equip- 
ment, is more than 8,000,000 gal. per 
month, whereas, that of the new 
premium-type motor oil in passenger 
cars and trucks is well over 30,000,000 
gal. This premium line fits about 85 
per cent of the market both for pas- 
senger cars and gasoline trucks, as 
well as high-speed diesel engines in 
buses in intracity operations. 


Premium Oils 


For many years petroleum mar- 
keters handling several grades of 
crankcase oils generally have referred 
to their highest price product as a 











premium-type oils 


premium oil. With the adoption of 
the A.P.I. nomenclature and defini- 
tions, the term “premium” assumes 
a new meaning. It now refers to out- 
standing performance characteristics. 


No restrictions as to the source of 
the oxidation inhibitor are placed by 
the A.P.I. definitions on either the 
premium or heavy-duty-type motor 
oils. By carefully selecting the crude 
sources and refining processes, it is 
possible to obtain a much higher 
degree of natural resistance to oxi- 
dation than would normally be ex- 
pected; however, straight mineral 
motor oils become corrosive and form 
engine deposits under severe operat- 
ing conditions, and like the oils con- 
taining less natural resistance to oxi- 
dation, are greatly improved through 
the use of additive compounds. 

Whether the premium-type motor 
oils contain an oxidation inhibitor 
only, or an oxidation inhibitor and a 
detergent-dispersant compound, will, 
of course, depend to some extent on 
the marketer’s viewpoint with respect 
to the. necessity for including deter- 
gency in this type of crankcase oil. 
However, the solvency and dispersant 
characteristics of the particular in- 








Figs. 3 and 4—The pision and bearing shown at left in the photographs were operated with poorly refined oils; those at right with modern 


hibitor employed and the degree of 
refinement of the base oil, determine 
the advisability or desirability of in- 
cluding detergency in the premium- 
type grade. 

The range of premium-type quality 
can vary from just above high-v.i. 
regular type to that approaching 
heavy-duty-type properties. 

Fig. 1 shows the effects of various 
increasing percentages of antioxidant 
and detergency to meet the require- 
ments of the Chevrolet 36-hour C.R.C. 
L4 test upward to those engine tests 
to meet U. S. Army 2-104B specifi- 
cation. Fig. 2 is a plot of the relative 
crankcase-oil temperatures from mod- 
erate to severe conditions in rela- 
tionship to the top land temperatures 
graded from moderate to severe. The 
requirements of regular, premium, 
and heavy-duty-type motor oils also 
are indicated as they fit this increas- 
ing engine load and service demand. 
It will be noted that too great an 
amount of detergency to counteract 
excessive piston ring sticking, tends 
to depreciate the antioxidant char- 
acteristics of the heavy-duty-type mo- 
tor oils. Thus engine design, engine 
application, and differences in opera- 


Fig. 5—{Lett) Passenger-car hypoid axle using the new all-purpose 2-105B gear lubricant, S.A.E. 90 grade, which is also ‘datlable for 
trucks. Fig. 6—{Right) White Motor Co.'s 1947 Hydrotorque-drive transmission which uses special torque-converter lubricant 
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tion vary the demands of proper ad- 
ditive proportions to give clean en- 
gines. 

Gear Lubricants 


At the June 1946 S.A.E. meeting 
at French Lick, Ind., the statement 
was made in a paper’ that the only 
suitable test to determine whether 
or not a gear lubricant will lubricate 
a passenger-car hypoid axle satisfac- 
torily at high speeds is to put the 
lubricant in the axle and run the car 
at high speeds. The other passenger- 
car manufacturers have come to the 
same conclusion. They have agreed, 
however, that the best solution to 
their problem is the performance 
specification U. S. Army 2-105B, uni- 
versal gear lubricant and such all- 
purpose gear lubricants are satisfac- 
tery for the bulk of the passenger 
cars and trucks. The base oil for these 
2-105B gear lubricants are of high 
viscosity index and are generally very 
stable. The source of additives are 
restricted and because of the fat 
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situation, very expensive. As a tem- 
porary measure the Federal Specifi- 
cation VV-L-761 is being revised; 
however, by the end of the year mar- 
keters will lean more to the 2-105B 
performance specification of approved 
products as self pro- 

tection both for rear 


Fix. 7—General Electric gas-turbine-locomotive layout which is to use No. 6 fuel oil 


There are some heavy-duty trucks 
and buses that recommend only 
straight mineral oils of 95 v.i. mini- 
mum for the transmissions and rear 
axles. These are of the high-v.i. reg- 
ular-type motor-oil designation. 


, AIR FUEL COOL-AIR COMBUSTION 
axles and transmis- INTAKE INJECTION VENT = CHAMBER 
sions of passenger 
cars and trucks. f > 
The motor-car and (ke eS 

Oo Oo 
truck manufactur: { Re 


ers will insist on 
2-105B all - purpose 
gear lubricants. 


Fig. 8—{Below) Gener- / 
al Electric’s turbo-jet 
power plant | 


Fig. 9—(Right) Diagram 
of G.E. turbo-jet which 
uses jet fuel and spe- 
cial lubricant 
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IMPELLER DRIVE TURBINE 
(COMPRESSOR) 


Fluid Couplings and Torque Con- 
vertors 


The fluid coupling, 
“fluid drive,” 


In the truck, bus, 


ing 1947. 


The hydraulic fluid used in a fluid 
coupling consists of a high-v.i., high- 
ly refined mineral with subzero pour, 
blended with antioxidant antifoam 
additives to impart a number of nec- 
essary but rather special service per- 
formance qualifications. The viscos- 
ity of the fluid should be as low as 
is consistent with complete lubrica- 
tion of the bearings, gears and the 
coupling seal. The high v.i. must not 


be affected by high rates of shear. 


The torque convertor or hydro- 
torque transmissions requires a high- 
ly refined mineral oil of 175 to 195 
S.U. viscosity at 100° F., 90 minutes 
v.i. containing antifoam and oxidation 
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also called 
“fluid flywheel” or 
“fluid clutch,” is the basic hydraulic 
mechanism in several passenger-car 
hydraulic transmissions. The trend in 
future design is toward this drive. 
and bulldozer 
drives, the torque convertor is going 
to come into more extensive use dur- 

























inhibiting agents having a maximum 
pour of minus 15° F. 


Motor Gasoline 


The octane demand of the 1947 cars 
and trucks are the same as those for 
the 1946 models. Although in March 
1946 both regular and premium 
grades of fuel reached new average 
levels of antiknock quality, the 
shortage of metallic lead has brought 
about the lowering of antiknock 
values. The trend at present is to take 
advantage of reducing the TEL as 
catalytic cracking capacity is in- 
creased rather than raising antiknock 
quality. The predictions are that 1948 
cars to start production near the end 
of the year, will bring back antiknock 
requirements to that which would 
have prevailed had there been no 
shortage of lead or a C.P.A. order im- 
posing a limit of 80-octane number 
by the A.S.T.M. method on the anti- 
knock quality of motor gasolines. The 
high percentage of premium gasoline 
sold will prevail throughout 1947. 


Diesel Fuel 


Truck and bus requirements for 
diesel fuel fall in the No. 1 classifi- 
cation in order to avoid: smoke, as 
communities are becoming more con- 
scious of this phase. The idling and 
deceleration periods of operation 
makes a lighter fuel more necessary. 
However, the loss of economy and 
more smell with lighter fuels in the 
kerosene range are a bitter price to 
pay for this smoke elimination. The 
jet engine will demand this range of 
’ fuel and the low yield of kerosene 
makes an expansion of this type of 
fuel prohibitive for use in diesel 
trucks and buses. The diesel buses 
are replacing the gasoline vehicle 
in all cities. 


Railroad Diesel Locomotives 


Diesel fuel—The marked increased 
trend of railroads towards diesel mo- 
tive power has taxed the refiners in 
certain areas to furnish enough diesel 
fuel. The demands for 50 cetane have 
now been lowered to 45-cetane num- 
ber minimum. The start of the year 
showed a demand from this source 
of over 15,000,000 bbl. a year. Such 
roads like the Gulf, Mobile, & Ohio 
Railroad will be totally dieselized at 
the end of the year and others, like 
the Union Pacific, will more than 
treble their demands of diesel fuel. 
The future seems to require higher ini- 
tials and end points up to 675° F. By 
1950 it is predicted that the railroads 
will need 30,000,000 bbl. of diesel fuel 
which is equal to all other demands 
at present. Diesel fuel will have to 
compete with heating oil, jet fuels, 
and kerosene demands, all from the 
distillate range. Of the diesel-fuel ad- 
ditives for improving cetane and en- 
gine performance amy] nitrate up to 
% per cent is practical and has the 
best case history for this purpose. 
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Diesel lubricating oil.—The railroad 
diesel lubricating oil is in the ratio 
of 1 gal. of lubricating oil to 50 of 
diesel fuel or, better than 300,000 bbl. 
per year. The S.A.E. 40 grade is most- 
ly used and, the better-known prod- 
ucts used, based on their service per- 
formance, are low-v.i. oils. The use 
of detergent antioxidant is on the up- 
grade especially since the introduc- 
tion of the freight diesel locomotives 
which service is rather severe. 


Gas Turbines 


Gas-turbine fuel oil—There are 
gas turbines now in operation at 
Houdry high - octane - gasoline refin- 
eries. These start on heating oil and 
use the waste heat from reclaiming 
the catalyst through burning off the 
carbon. The trend of gas-turbine de- 
sign seems to be toward use in rail- 
road locomotives. For this purpose 
the No. 6 fuel oils and heavy residual 
fuels are most considered. This gas- 
turbine development in railroad serv- 
ice is one for 1948 to 1950, particular- 
ly in’ view of the excellent type 
diesels now available and being ac- 
quired by the railroads. 

Gas-turbine lubricants.—These lu- 
bricants will follow those of the high- 
pressure steam turbine with anti- 
foam, antioxidant and noncorrosive 
additives. ; 
Aircraft 


Aircraft gascline—The present 
grade used by the Army Air Forces 
and commercial airlines for their re- 
ciprocating aircraft engines, is that 
covered by AN-F-48 or a modifica- 
tion of same, and covers the 100/130 
grades and the 115/145 grades of fuel. 
The tendency toward more use of 
115/145 grade by the Air Force is 
taking form. 

Gasoline for personal planes will 
have to resolve itself around the reg- 
ular motor gasoline. An average local 
airport with 10 to 20 personal planes 
would only require as much gasoline 
as a garage with the same number 
of cars. This makes it impossible to 
distribute locally special aviation 
fuels for personal-plane use. The va- 
por pressure of regular gasolines 
could be adjusted with engine design 
of future make so the problem of 
vapor lock would be nil in this type 
of plane usage. 

Jet fuels for aircraft.— The new 
proposed A.N.A. specification for jet 
fuel allows for greater use of gaso- 
line constituents and also cut into the 
front end of diesel fuels. The end 
point will be raised above 550° F. 
The demand for jet fuel will increase 
to sizable quantities by the end of 
this year. The higher end point com- 
plicates the blends as certain waxes 
are found in these ends which make 
it difficult to meet the freezing point 
of minus 76° F. with certain wax- 
bearing crude oils. 

Rocket fuels.—While the fuels for 
jet-propelled aircraft are selected pe- 


troleum products, fuels for rocket en- 
gines, either for aircraft or guided 
missiles, are chemical compounds 
supplied at present outside the field 
of petroleum. 


Aircraft lubricants.— The aircraft 
lubricating oils for aircraft engines 
are those that meet service-perform- 
ance specifications. For the Army Air 
Forces the AN-O-8, 1000 series need 
approval at the Navy Experiment Sta- 
tion, Annapolis, whereas, the com- 
mercial airlines acceptance is based 
on flight-test procedure best described 
in the paper by J. T. Hendren,* chief 
chemist, Pan American Airways, Inc. 
Such flight tests must be obtained 
through CAA ‘permission before flight 
testing a new product in an airline. 
For personal-plane engines either the 
premium motor oil or the heavy- 
duty-type detergency motor oil will 
be used. The premium type will be 
in l-qt. and 5-qt. cans, whereas the 
heavy duty is a drum-distribution 
item. Such personal-plane engines 
with alloy bearings cannot use air- 
craft oils meeting AN-O-8 specifica- 
tions because these oils are corro- 
sive to such bearings. 

Jet-engine lubricating oil. — The 
amount of lubricating oil for jet-pro- 
pelled planes is very small and is 
primarily for antifriction bearings. At 
first the use of No. 3580 hydraulic 
(petroleum base) type oils was used. 
Later a new oil specification No. 
3606 (oil, low-temperature lubricant 
with antioxidant) was put in service 
but this was not as satisfactory as 
No. 3580. The Navy symbol 1065‘ oil 
is being used in the PC-180 type, but 
at high altitudes it is necessary to 
heat this oil. The antifriction bearings 
run a peak of 400° F. temperature. 

Upon reviewing the foregoing re- 
quirements of the consumer and to 
meet his equipment demands, it is 
clear that with the possible excep- 
tion of railroad diesel lubricating oils, 
the need for higher v.i., more-stable- 
base oils are essential to give the de- 
sired service performance with the 
minimum amounts of additives to do 
the job. Better dewaxing is necessary 
to prevent pour reversion. Solvent- 
treated base oils will be much in evi- 
dence in all additive-type lubricants. 
Much research and development will 
be carried on with motor gasolines 
and diesel fuels with the view of bet- 
ter engine performance and economy. 
The year 1947 will show the way to 
a new cycle of competition and 
new petroleum yardsticks of service. 
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_prneseagae crude oil production in 
Alberta, notably in Turner Val- 
ley, has once more focused public at- 
tention on the huge reserves of oil 
in Alberta’s famous oil sands. The 
Alberta Provincial Government, real- 
izing the necessity of developing new 
sources of crude oil, has for the past 
2 years been sponsoring the erection 
of a semicommercial separation plant 
and refinery on the deposits and de- 
spite holdups due to shortages of ma- 
terial and labor it is expected that 
construction on the project will be 
completed this year. It has long been 
felt that these vast deposits were not 
receiving the attention that so large 
a potential source of oil merited. 


Containing reserves variously es- 
timated at from 100 billion to 500 bil- 
lion bbl., the oil sands have been the 
object of several attempts at com- 
mercial exploitation over the past 25 
years. These attempts have all fallen 
short of their goal due chiefly to fi- 
nancial difficulties. 


Covering a vast area in northeast- - 


ern Alberta the deposits center on the 
historic settlement of Fort McMurray 
at the junction of Clearwater and 




































Reclaims Oil From Athabaska Sands 


by W. E. Adkins 


W. E. Adkins, 
technical head in 
charge of the oil- 
recovery work on 
Alberta oil sands, 


ment work to determine suitable re- 
covery methods, which are being ap- 
plied in the unit discussed in this 
article. 
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Flow diagram for separation plant being built in Alberta 


Athabaska rivérs. Travelers on the 
Athabaska have for years been im- 
pressed by the high banks of oil sand 
along the deep river valley. Creta- 
ceous in origin, the deposits consist 
of almost pure silica sand saturated 
with a heavy (10° A.P.I.) crude oil. 
In many localities oil content is 15 to 
18 per cent by weight and these sands 
yield well over a barrel of oil per 
cubic yard. While some of the de- 
posit is overlain by heavy overbur- 
den there are large tracts where over- 
burden is very light and can easily 
be removed by dragline, bulldozer, 
or similar means. Since the sands are 
deposited on top of the Devonian 
lime the depth of the beds more or 
less follows the rise and fall of the 
limestone strata. 


At Bitumount, approximately 55 
miles north of Fort McMurray, con- 
ditions ideally suited to development 
exist. Overburden is light and the 
quality of the sand is high, also the 
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Mare than thirty years ago, in 
asmall laboratory at Independence, 
Kansas, a group of UOP technol- 
ogists were working on what was 
to revolutionize the refining of 
crude oils. The result of their la- 
bors was the UOP Thermal Crack- 
ing (Dubbs) Process. ..a process 
that added a new chapter to the 
history of petroleum refining. 
From that day forward, UOP 
has maintained the leadership 
which they established with that 
momentous discovery. New proc- 
esses ... new inventions... new 
developments... have come out 
of the UOP laboratories during 
these fruitful years, making pos- 


sible the doubling of gasoline — 


yield per barrel éf crude and the 


General often: 310 S. MICHIGAN AVE. 


LABORATORIES: RIVERSIDE, HLLINOIS” 
UNIVERSAL SERVICE PROTECTS YOUR REFINERY | 


continuing improvement of gas- 
oline to its present day quality. 
And hundreds of UOP units... 
comprising eleven different proc- 
esses or combinations of processes 

. have been installed in the 
United States and 27 foreign 
countries. 

Today, as always, UOP is dedi- 
cated to the further development 
of refining processes in an un- 
ceasing effort to provide even 
greater efficiency in gasoline pro- 
duction... higher product quality 

. and lower operating costs. 
And, as in the past, these new 
developments, as they are proved 


commercially practical, will be 


made available to refiners all 
over the world. 


— WIHVERSAL Dil PRODUCTS COMPANY 
@ 
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Separation plant and raw-materials hopper with Athabaska River in background. The original pilot plant may be seen in right background 


beds are relatively thick. The lime- 
stone which is visible above the river 
at McMurray and farther north form 
a syncline in this‘locality dipping 
from a point 4 miles south and re- 
appearing about 4 miles north. Thus 
the limestone was encountered at 155 
ft. in a test well drilled south of 
Bitumount, while farther north and 
east the limestone was nowhere en- 
countered and in the most easterly 
well the tools were still in oil sand 
at a depth of 292 ft. 

Here, Oil Sands, Ltd., a pioneer in 
the “development of- oil sands, has 
operated a pilot plant which in 1944 
separated oil satisfactorily at the rate 
of 150 bbl. per shift. Based on its 
background of experience in this field 
the company was engaged by the Al- 
berta Provincial Government to build 


a separation plant and refinery to be 
erected on the company’s leases at 
Bitumount and employing the com- 
pany’s patented process. 

The primary objective of the new 
project is to establish definitely the 
cost of separating a barrel of oil and 
secondly to accumulate sufficient 
technical and operating data to per- 
mit the design and construction of a 
large plant should this prove to be 
economically feasible. It should be 
pointed out that the pilot plant of 
Oil Sands, Ltd., was built purely to 
prove the process. Economy of oper- 
ation was a secondary consideration. 
Much of the equipment was make- 
shift, having been fabricated in the 
field as the process developed. The 
new plant will be adequately housed 
and every precaution has been taken 


in the design to prevent loss of heat, 
oil, etc. 

Before actual construction was 
started, test shafts were sunk to de- 
termine the best possible location for 
the mine. The site finally chosen is 
on top of the river bank approximate- 
ly 65 ft. above water level. The steep 
bank exposes oil sand over almost its 
entire height of 65 ft. and a test well 
at water level showed another 100 ft. 
of good-grade sand, so that an ade- 
quate supply of well saturated sand 
under light overburden is assured. 

Samples taken over the exposed 65 


ft. analyzed as follows: 
Sample 
No. Location Oil 
1 Top 6ft. 12 % 
2 Middle 14.7% 
3 Bottom 15.3% 


Mineral 

Water matter 
84.6% 
83.7% 


0.7% 
10% 
(Continued on page 231) 


Excavating oil sand with power shovel and dump trucks 
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Whon you need a 
trowlte -shooter... 


Call this man! He’s your Oil Equipment Supply Specialist. And 
he’s always available to help find the answer to your problems. 


He knows, for example, the kind of beating that oil suction and 
discharge hose has to take in loading and unloading operations. 


That’s why your Oil Equipment Supply Specialist will recom- 
mend Monarch Oil Suction and Discharge Hose. This hose is 
“Job-Engineered” by Hewitt to help reduce tanker turn-around 
time . . . provide maximum flow at lowest operating cost. 


You see, Monarch Oil Suction and Discharge Hose is built with 
a smooth internal tube that insures maximum flow. In addition, 
it is specially compounded so that it will neither swell nor flake. 
And its wire reinforcements increase strength and flexibility. 


When you need a trouble-shooter for any oil-handling problem, 
call your Oil Equipment Supply Specialist. His knowledge and 
experience will save you time and money. r 


Specify “Hewitt” ... . Phone the Hewitt distributor 
listed in the classified section of your telephone 
directory. Or write to Hewitt Rubber of Buffalo, 
240 Kensington Avenue, Buffalo 5, New York. 


HEWITT RUSBER 
OF BUFFALO 


Division of Hewitt-Robins Incorporated 
“JOB-ENGINEERED” INDUSTRIAL HOSE + BELTING + PACKING 
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Marks 1947 


Developments 


by Arch L. Foster 


As 1947 gets under way the refining 

industry is preparing-for the very 
real battle ahead, the battle for qual- 
ity and business, for output and 
octane numbers. This fact is proved 
by even a hasty glance at the new 


Left: The most recent types of units make 
possible an exactness of processing not pos- 
sible in earlier operations, as witness these 
twin dehydrator towers in Skelly Oil Co.'s 
Kingsmill plant, Texas Panhandle community 
repressuring operation 


Below, left: A typical Thermofor catalytic 
cracking unit built during the war, now be- 
- ing converted to production of peacetime mo- 
tor and other fuels, at the Bayonne, 'N. J.. 
refinery of Tide Water Associated Oil Co. 
Below, right: An extremely busy section in 
the fractionating division of Humble Oil & 
Refining Co.'s Baytown, Texas, refinery, with 
a Fluid catalytic unit in the background 





processes being installed and the new 
developments which are becoming 
available to the refiner. Revamping of 
old units and processes is going hand 
in hand with the building of the new. 
War-born discoveries have pushed up 
some older processes to new effici- 
ency levels; even new processes are 
showing increased returns in quality 
and yield of products, to aid and to 
intensify competition. 

The so-called “octane race” has 
been slowed down and discouraged in 
some measure, chiefly by two factors: 
inability to get materials with which 
to build new units, and the shortage 
of tetraethyl lead due to insufficient 
supplies of metallic lead. Both these 
inadequacies are being corrected as 
rapidly as possible, yet the pressure 
for more and more is increasing. Re- 
finers Have not gone all-out in gaso- 
line-quality improvement since 
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trouble for the whole industry may 
result from injudicious cut-throat 
competitive practices. Many qualified 
observers, however, see the approach- 
ing end of this partial truce sometime 
during the current season. 

That such an end to the milder 
forms of competition is expected is 
evidenced by the number of new 
units, especially catalytic crackers, 
polymerization units, and _ similar 
processes which have been reported 
as building or planned for 1947. The 
most recently obtained returns show 
that more than 50 major refining 
units are planned, the earlier of them 
being already under construction. 
This figure does not include so-called 
special plants such as the two units 
planned or building to apply the 
Fischer-Tropsch reaction to synthesis 
of gasoline and other petroleum-type 
hydrocarbons. Reportedly, these two 
units, by Carthage Hydrocol, Inc., and 
the Standard-Kellogg interests re- 
spectively, will produce 12,000 bbl. or 
more per day of synthetic motor 
fuels and other hydrocarbon and 
chemical products from natural gas 
as raw material. The figures on pro- 
jected new units include a dozen or 
so catalytic cracking units of different 
processes. These units will range in 
capacity from unannounced values up 
to 25,000 bbl. of charge per day. 

Eight or ten catalytic reforming 
and/or desulfurizing units are under 
plan, to aid the refiners to meet 
octane competition at the lowest ap- 
parent investment and _ operating 
costs. A half dozen or more of thermal 
cracking or reforming units are 
planned or building, with several 
others being rumored or reported by 
grapevine. At least eight lubricating- 
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oil plants have been reported, either 
new plants or increases in capacity 
of existing plants. Several catalytic 
polymerization units are reported 
under way, most of them in connec- 
tion with catalytic crackers which 
offer certain advantages in charge 
stock. 

New planned catalytic cracking 
capacity will total more than 100,000 
bbl. of charge per day. Old catalytic 
cracking capacity in existing refin- 
eries totals more than 1,050,000 bbl. 
of daily charge capacity. This value 
represents the catalytic cracking 
which is serving a crude charge ca- 
pacity of approximately 2,900,000 
bbl. as a minimum. Most of the new 
capacity is in smaller refineries; two 
smaller units, one for the revised 
Fluid design, and one for the revised 
Thermofor process were announced 
sometime ago. New projected cataly- 
tic cracking shows more than 100,000 
bbl. of daily charging capacity, repre- 
senting 1,000,000 bbl. of crude capac- 


Right: This molecular still, developed by 
Gulf Research & Development Corp. scien- 
tists, operates at extremely low pressures 
and obtains a degree of separation of mater- 
ials, even solids, that has never been at- 
tained heretofore. Dr. John R. Bowman pio- 
neered this development and is shown tak- 
ing data which an assistant is recording 


Below, left: Fluid catalytic cracking unit con- 
structed recently for Standard Oil Co. (Indi- 
ana) at Whiting, to make better motor fuels 
Below, right: An electrical computer, one of 
the newer aids to research and making pos- 
sible mathematical solutions practically 
otherwise impossible, and extremely time 
consuming; it is in operation in Universal 
Oil Products Co.’s laboratory 
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ity. Catalytic reforming is receiving 
a great deal of favorable attention 
from medium-to-small-capacity re- 
fining companies. 

Trends in designs of motor fuels 
and automotive and similar engines 
are playing the age-old game of tag. 
Each one inches forward slightly, 
development being based primarily 
on octane ratings of current fuels on 
one hand, and on antiknock demands 
of the most “advanced” engines on 
the other. Development of motor 
fuels before and during the war dis- 
closed numerous interesting facts. 
One of these is the difference between 
the characteristics of thermally 
cracked and of catalytically cracked 
fuels and their components. Much of 

(Continued on page 243) 

















“Are Booster” Simplifies 


AC Welding 


Lincoln Electric announces new industrial type AC welder 


NEW heavy-duty transformer type welder, the 
A **Fleet-Arc”’ has been introduced by The Lincoln 
Electric Company which improves AC welding by 
affording greater ease of arc striking, deeper penetration 
at the start, wider range of output, greater economy of 
operation and greater safety. It is applicable to a wide 
range of applications throughout industry. 


A feature known as the “Arc Booster’”’ gives the arc a 
burst of current the instant the electrode touches the 
work, starting the arc automatically. The current then 
returns in a fraction of a second to the amount set 
for the job. A selector switch provides adjustment of 
the booster current for any degree of arc striking 
intensity to suit the job. 


Improves Penetration at Start 


To improve penetration at the start of a bead, the 
“Arc Booster” 9f this new welder can be set to dig in with 
deep penetration. This is especially important for tack 
welds and short beads. 








Improves Arc Characteristics 


The welder has a reactor type of control which is a 
free circuit, designed for high responsiveness to changing 
arc conditions. It is separate from the main transformer 
which is designed for high efficiency. This design gives 
high arc sensitivity for maximum ease and speed of 
welding under all conditions; it makes possible an 
exceptionally wide range of output; and it improves 
power efficiency. 


Current Adjustment is Continuous 


The rotating reactor control provides step-less, 
smooth, accurate adjustment of welding current over 
the entire range of the welder. The operator simply 
turns a hand wheel. A double reduction chain drive 
makes it easy to turn the control and requires a minimum 
number of turns of the handle to cover the range. The 
amperage is indicated on a dial on the front of the welder. 


The reactor current control is held in position by 
rugged cone brakes, preventing vibration and wear of 
the control mechanism. 


Increases Safety 


The open circuit voltage of the “‘Fleet-Arc” AC weld- 
ers never exceeds 63 to 70 volts (depending on welder 
capacity). This eliminates the hazards of the high open 
circuit voltages which are used in the usual AC welders 
to improve arc striking. 


Reduces Idle Power Consumption 


The independent control circuit eliminates the need 
for high open circuit voltage, contributes to higher 


power factor. By reducing amount of condensers. 


needed as much as 66%, this new welder minimizes 
idle power input. 


Is Completely Self-Protected 


A thermostatic device protects the windings of the 
welder from damage due to overheating, opening the 
welder’s magnetic starter under such conditions. This 
feature permits the welder to be used at high current 
values for sustained periods without danger of burn-out. 


Immediate Delivery 


The new welders are available from stock in ratings 
of 200, 300 and 500 amperes. Complete information on 
the “‘Fleet-Arc” AC Welders is given in Bul. 366 which 
may be had by writing The Lincoln Electric Company, 
Dept. 203, Cleveland 1, Ohio. 

Advertisement 
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Over-all view of Linde copper-sweetening installaticn at the Socony-Vacuum refinery at Augusta, Kans. 


bape Linde copper-sweetening proc- 
ess has been used commercially 
for many years for sweetening 
straightrun gasoline, thermally and 
catalytically cracked gasolines, kero- 
senes, special solvents, and distillates. 
The process accomplishes the same 
final results as the doctor process 
with many advantages. The organic 
mercaptans are converted to disul- 
fides by means of the chemical re- 
action between the organic mercap- 
tans, copper chloride, and oxygen. 
The first step in the process is the 
complete removal of hydrogen sul- 
fide. The sour hydrocarbons are 
brought in contact with a solution 
of sodium hydroxide or sodium car- 
bonate in conventional equipment. 
The sour stock is then passed through 
a salt filter to remove all mechani- 
cally suspended water. It then flows 
through a heater where the temper- 
ature of the hydrocarbons is increased 
sufficiently to enable the hydrocar- 
bons to dissolve the water formed in 
the sweetening reaction and thus re- 
move it from the treating tank. This 
water reaction is directly proportional 
to the mercaptan content and is 
readily removed by utilizing the in- 
crease in solubility of water in hydro- 
carbons with increased temperatures. 
A temperature increase of 5° to 25° F. 
is usually sufficient for the average 
stock; occasionally higher tempera- 
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The process for 
oxidizing mercap- 
tans in light dis- 
tillates to disul- 
fides, etc. by 
means of copper 
chloride and mo- 
lecular oxygen, 
with subsequent 
reactivation of the 
reagent has been 
in use for several 

years and shows advantages over the 
older, widely used doctor sweetening 
process. Oxygen is added to a copper 
chloride-clay-water slurry for the 
purpose of regenerating the chloride 
reagent continuously. For each 0.01 
per cent of mercaptan sulfur in the 
distillate 0.10 cu. ft. of oxygen is 
added per barrel of distillate 
processed. Two methods for removing 
all traces of copper compounds from 
the treated hydrocarbons are dis- 
cussed, 

G. L. Mann is a sales engineer with 
the New York office of The Linde Air 
Products Co. In 1937, he received his 
M.S. in chemical engineering from 
West Virginia University where he 
was an American Gas on fel- 
low for 2 years. He has been active 
in development work with Linde and 
has devoted a major portion of his 
time to the oil industry. 


ture differentials are necessary for 
the higher mercaptan stocks. 


Sweetening Procedure 


From the heater, the sour hydro- 
carbons flow to the suction of a 
centrifugal pump which discharges 
the stock at approximately 100 psig. 
About 10 per cent of the total stock 
flows through an eductor and is re- 
introduced into the suction side of 
the pump. Pure oxygen for the re- 
generation of the copper chloride is 
constantly added to this bypassed 
portion of the stock at the suction 
side of the eductor. In the centrifugal 
pump the portion of the stock con- 
taining the oxygen is intermingled 
with the main;flow and the oxygen 
becomes uniformly dispersed in the 
hydrocarbons. The amount of oxygen . 
required is small—approximately 0.10 
cu. ft. per barrel for each 0.01 per 
cent of mercaptan sulfur. 

A mixture of 200-mesh clay and 
40-60 mesh copper chloride is added 
to the slurry makeup pot and hydro- 
carbon stock from the centrifugal 
pump is introduced to pressurize the 
pot. This mixture of clay, copper 
chloride, and hydrocarbons is forced 
under pressure into the treating tank. 

The total throughput of .the hydro- | 
carbons containing the dissolved oxy- 
gen is discharged from the centrifugal , 
pump through an eductor, the suc- 
tion side of which is connected to the 
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bottom of the cone of the treating 
tank.-The copper chieride, clay, and 
hydrocarbons flow as a slurry from 
the bottom of the treating tank into 
the eductor. Here the slurry contacts 
intimately .the oxygen and sour hy- 
drocarbons and the chemicals which 
results in immediate sweetening of 
the hydrocarbons. This efficient meth- 
od of contacting results in the rapid 
regeneration of the copper chloride, 
maintains chemical costs at-a mini- 
mum, and enhances the quality of the 
finished product. Thus the eductor is 
an important element in this sweet- 
ening process. 


The mixture of slurry and sweet- 
ened stock flows through a:return line 








Left: Closeup of a slurry tank showing the eductor. Right: The cone-bottom slurry treating fanks of the Cities Service installation 


into the reactor vessel. Here the 
copper chloride-clay mixture is given 
initial downward velocity and settles 
into the conical bottom to be reused. 
The sweet stock flows upward and is 
discharged from the top. 


The stock from the top of the 
treating tank flows through a mixing 
device where it is contacted with 
water, the water-stock mixture dis- 
charges into a settling tank, and the 
water settles and is recirculated. In 
installations where fresh water. is 
added continuously, the amount of 
fresh water required ranges from 5 
per cent to 25 per cent of the stock 
throughput. In installations where 
fresh water is added in batches, the 





Linde copper-sweetening unit.at Cooperative Refinery Association, Phillipsburg. Kans. 





water in the wash vessel is usually 
changed every 1 to 3 days. 

If straightrun gasoline is being 
treated it may be passed from the 
top of the water tank directly to field 
storage or through a salt tank to re- 
move entrained water. The use of this 
latter procedure is left to the dis- 
cretion of the refiner. 


A vigorous water wash is generally 
effective in removing all but minute 
quantities of copper compounds from 
cracked gasoline. The cracked gaso- 
line should then be given an addi- 
tional treatment to either remove 
these minute quantities of copper 
compounds or deactivate the copper 
compounds. Either one of two treat- 
ments may be used, depending upon 
local conditions. 

One method of removing copper 
compounds is to contact the gasoline 
with alkaline sodium sulfide solution. 
This is done in the same manner as 
the original sodium hydroxide wash 
or the water wash. If inhibitors are to 
be added to the gasoline, the sodium 
sulfide treatment should be followed 
with a water wash or the gasoline 
percolated through a salt bed. The 
water wash or the salt bed will re- 
move traces of alkaline sodium sul- 
fide which may be carried over from 
the sodium sulfide treatment. Small 
amounts of alkali in gasoline impair 
the effectiveness of inhibitors. 

An alternate method for treating 
gasoline containing dissolved copper 
compounds in hydrocarbons is the 
addition of a metal deactivator. Im- 
mediately following the final salt 
filter, small quantities of a suitable 
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copper deactivator should be added 
to the stock. The deactivator may be 
added along with inhibitor if the end 
product is being inhibited. 

Both these methods of treatment 
for dissolved copper compounds are 
satisfactory. The relative costs of. the 
two methods would be the deciding 
factor in the selection of the type of 
treatment. 


Typical Installations 


A number of Linde copper-sweet- 
ening units have now been in service 
as long as 8 years and are giving 
excellent results with a low operating 
cost. Major savings have been effected 
and the original investment cost has 
been paid off in less than a year. 


One of the first installations was in 
the Socony-Vacuum Oil Co., Inc., 
refinery at Augusta, Kans. This refin- 
ery has a total of six sweetening units 
with a combined capacity of 25,000 
bbl. per day of cracked and straight- 
run gasolines, recovery gasoline, kero- 
sene, and heating fuel. Several of the 
illustrations show details of this in- 
stallation. 


A typical Linde copper-sweetening 
installation in a small refinery is that 
of the Cooperative Refinery Associa- 
tion at Phillipsburg, Kans. This 
sweetening unit has a capacity of 
1,200 bbl. of cracked gasoline per day. 
Standard tanks are used for the hori- 
zontal precaustic and afterwash ves- 
sels. The vertical salt filters were 










The cascade oxygen storage unit at Augusta is typical of ‘the oxygen-supply facilities usually used for large Linde tening units 
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made from large-diameter pipe. The 
treating tank with conical bottom is a 
conventional vessel, converted over 
to the specific needs of this particular 
unit. 


The installation at the Cities Serv- 


ice Oil Co. refinery at East Chicago, 
Ind., is typical of practices in a larger 
refinery. This sweetening unit has a 
capacity of approximately 24,000 bbl. 
of cracked and straightrun gasolines 
per day. The two treating tanks are 
connected in parallel, and each treat- 
ing tank can handle approximately 
500 bbl. per hour. The treating tanks 
are 12 ft. in diameter and 28 ft. in 
over-all height. The vessels were 
readily fabricated from standard steel 
plate. 
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Flow chart of Linde copper-sweetening process showing arrangement of caustic, treating, and salt tanks 













































A section of Republic's valve depart- 
ment showing stocks of various sizes. 


ee 


Plug valve stocks at Republic's new 
central warehouse and store in Houston. 


REPUBLIC SALES AND SERVICE POINTS 


ARKANSAS — El Dorado, Patmos; ILLINOIS — Chicagot, McLeansboro, Salem; INDIANA — 
Griffin; KANSAS — Ellinwood, Russell, Wichitat; LOUISIANA — Haynesville, Lake Chorlest, 
Mamou, New Iberia, Rodessa, Shreveport*; MISSISSIPPI — Jackson; NEW MEXICO — 
Artesia, Hobbs; OKLAHOMA — Cement, Oklahoma City, Seminole, Tulsat; TEXAS — Abi- 
lene, Alice, Big Spring, Borger, Columbus, Corpus Christi, Dallast, Electra, Falfurrias, Fort 
WorthTt, Hebbronville, Houston*, K-M-A, Kenedy, Kermit, Kilgore, Nocona, McAllen, 
Monchans, Odessa*, Olney, Pampa, San Antoniot, Sundown, Talco, Victoria, Wichita Folls* 


* District offices and stores. t+ Sales Office. 
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SLURRY TANK For USE 
VAPOR RECOVERY GASOLINE, 


STRAIGHT RUN, ACID TREATED, VAPOR 


PHASE CLAY TREATED AND SIMILAR 
LINEAR 
CONE 6IN. 


SLURRY TANK: FOR 
ON KEROSENE, HEATING 
AND RAW PRESSURE DISTILLATE. 


MAXIMUM LINEAR VELOCITY 
4in.PER 


EXCEPT 25 BBL.PER HR. 6 Fr. 
50 Ba PER HR. BFT. 


CONE ANGLE SHOULD 
BE 20° WITH VERTICAL. 


BaL. PER HR. 
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Slurry-tank diameters for treating units of varying capacities and 
for various products may be determined from this chart 


Many installations have been made 
by converting doctor plants to the 
Linde copper-sweetening process. 
The contact and settling vessels that 
normally were used in the doctor 
plant have been converted into wash 
vessels and treating -tanks for the 
Linde process. Often a horizontal 
settling vessel has been fitted with 
a conical bottom and used in the 
vertical position as a treating tank. 

The oxygen consumption depends 
on the quantity of hydrocarbon 
treated and the mercaptan sulfur 
content of the hydrocarbon. If the 
demand does not exceed about 50 cu. 
ft. per hour, oxygen is usually sup- 
plied from manifolded cylinders. This 
should be a dual manifold installa- 
tion to assure a continuous flow of 
oxygen. 

Usually oxygen flows in excess of 
50 cu. ft. per hour are best supplied 
by a large-capacity unit such as a 
Cascade oxygen storage unit. The 
Cascade unit consists of a number of 
permanently installed special large 
tubes for storing gaseous oxygen. The 
oxygen is delivered in liquid form in 
special tank trucks which include 
equipment for converting the liquid 
to gaseous oxygen and discharging it 
into the storage unit. From the stor- 
age unit the oxygen flows by pipe 
line to the sweetening unit. This 
method of supplying oxygen elimi- 
nates the time and expense involved 
in handling cylinders. 

Advantages of the Process 

The advantages of the Linde cop- 

per-sweetening process are: 
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DIAMETER SALT TANK FOR 
USE ON GASOLINE. 


MAXIMUM VELOCITY IN 


EMPTY TANK 75 FT. PER HR. 
DIAMETER SALT TANK FoR ON 
KEROSENE AND HEATING FUEL. 
MAXIMUM VELOCITY IN 


TANK 30 Fr, PER 


HEIGHT TANK IN ALL lOFt. 


wo 
° 
° 


BBL. PER HR. 
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1. Tetraethyl lead savings. 

2. Higher quality products. 

3. Lower operating costs. 

’ 4, Elimination of material losses. 

Savings in tetraethyl lead require- 
ments are effected by maintaining a 
higher base octane gasoline and by 
improving the tetraethyl lead suscep- 
tibility of the gasoline. As there is no 
loss of volatile light fractions in this 
process due to evaporation, the orig- 
inal base octane number of the gaso- 
line is maintained. The tetraethyl 
lead susceptibility of the gasoline is 
increased by elimination of the ob- 
jectionable sulfur compounds (alkyl 
polysulfides) resulting from the doc- 
tor process. 

The higher quality product results 
directly from the fact that the addi- 
tion of sulfur in the treating is avoid- 
ed. Hence sulfur corrosion is elimi- 
nated. Good color stability is obtained 
and potential gum is decreased. 

The simplicity of operating the 
Linde copper-sweetening units re- 
sults in exceptionally low operating 
costs. Frequently the number of oper- 
ating personnel required by the pre- 
vious treating process can be reduced. 
The initial investment cost is low as 
vessels or other equipment usually 
on hand at the refinery can be used 
in constructing the unit. The sizes of 
tanks required are indicated in the 
graphs. An existing treating plant 
can often be readily converted to a 
Linde copper sweetening at small 
capital outlay. The use of dry copper 
chloride eliminates the possibility of 
corrosive action and makes it possible 


DIAMETER, FT. 


This chart gives salt-tank diameters required in the treatment of 
varying quantities of kerosene and heating fuel and gasoline 


to use standard steel or iron equip- 
ment in the construction of the treat- 
ing unit. Special corrosion-resistant 


_alloys are not necessary, and conse- 


quently fabricating costs are low. 
In the Linde ccopper-sweetening 
process losses due to the formation of 
sludges are eliminated. The closed 
system eliminates evaporation losses. 


Current Status of Process 


The extent of the application of the 
Linde copper-sweetening process is 
reflected in the yearly increase in the 
volume and type of stock treated. 
These Linde units are now operating 
in most of the oil refining centers of 
the United States and are processing 
a wide assortment of straightrun 
gasolines, thermally cracked gasolines, 
catalytically cracked gasolines, kero- 
senes, solvents, and distillates. There 
have been no major changes in the 
engineering design or operating de- 
tails during these years. 

In recent years, several refiners 
have converted their kerosene or 
heater-oil units from batch doctor 
treatment to the continuous Linde 
copper-sweetening process. This 
changeover has reduced treating cost 
and material loss. It has eliminated 
the'troublesome sludges and long de- 
lays in regeneration, and has im- 
proved the burning characteristics of 
these distillates. Burner tests are 
found to be excellent, with assured 
negative copper strip corrosion test. 

The Linde copper-sweetening proc- 
ess is licensed by The Linde Air 
Products Co., New York. 
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]. B. Grutka operating the mass spectrometer installed in U.O.P. Riverside laboratories 


Physical Research Methods Increase 


N their ceaseless search for more 
knowledge about the composition, 
characteristics, and useful possibili- 
ties of hydrocarbons, catalysts, and 
other substances that enter into re- 
fining operations, petroleum tech- 
nologists have sought the aid of var- 
ious physical-research techniques and 
instruments which are valuable sup- 
pPlements to the familiar chemical 
tools of investigation that have been 
developed and used in the refining 
industry for many years. 

These methods, many of which are 
in daily use in Universal research la- 
boratories, tap new sources of knowl- 
edge about petroleum, catalysts, and 
other materials used in the petroleum 
industry. Hitherto unknown facts of 
far-reaching significance have been 
discovered. A body of technology new 
to the oil industry is being built up, 
with the result that the refiner today 
can obtain more information about 
the nature of the crude he runs, and 
the most profitable methods of re- 
fining it, than was ever available be- 
fore. Data derived from these physi- 
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by Dr. Glenn M. Webb 


A NEW technology is being built up 

for the oil industry to give the re- 
finer more knowledge of the crude he 
processes, by means of physical meth- 
ods new to science. These methods 
include the electron microscope: 
X-ray and electron diffraction: infra- 
red, ultraviolet, and Raman spectro- 
scopy, mass spectrometry, etc. Much 
attention is being given by these 
methods to catalysis and catalysts, 
and other material and many reac- 
tions in petroleum technology. The 
radiation cycles used vary extreme- 
ly low values of one cycle in hun- 
dreds of years to 10,000 million cubed 
cycles per second. 


cal methods are being applied directly 
to the solution of a great variety of 
problems which refiners encounter in 
their everyday operations. 

Included among these techniques 
are: X-ray diffraction and electron 
diffraction; surface-area measuring 
equipment; infrared, ultraviolet, and 
Raman spectroscopy; mass spectrom- 
etry, and a wide variety of physical 


Knowledge of Catalysts, Hydrocarbons 


and electrical apparatus for deter- 
mining various properties of oils and 
catalysts, such as dielectric constants, 
porosities, freezing points, and so on. 

X-ray diffraction, electron diffrac- 
tion, and surface-area measuring 
equipment have been and are being 
successfully used for the study and 
improvement of catalysts. Infrared, 
ultraviolet, and Raman spectroscopy 
and mass spectrometry are employed 
for the identification and study of 
hydrocarbon liquids and gases, some 
of which have constituents that can- 
not be detected by any other means. 

These modern techniques do not 
supersede nor invalidate the time- 
honored distillation, viscosity, gravity, 
pour test, and other physical and 
chemical tests which for so long have 
been standard in the refining indus- 
try, but their range of usefulness 
goes far beyond that of the older 
methods. 

Before considering the respective 
functions of these various techniques, 
and the principles upon which they 
are based, a word about catalysts is 


















































Dr. W. S. Galloway studying the absorption spectrum of triptane on the infrared spectrometer 


pertinent. The growing magnitude of 
the part played by catalysis in the 
refining industry is well known. The 
further study and improvement of 
catalysts, therefore, is of prime im- 
portance. 

The first widespread commercial 
use of catalysis in the refining in- 
dustry was in the polymerization of 
light refinery gases over a solid phos- 
phoric acid catalyst to produce a 
liquid fuel of about 81-octane rating. 
The light gases so used were formerly 
considered waste gases and burned as 
refinery fuel; but when converted 
into polymer gasoline they increase 
the net motor fuel in yield in thermal 
cracking by 3-5 per cent and raise 
the octane rating by about two points. 

With this achievement behind them, 
the researchers proceeded in a sys- 
tematic and empirical manner to ap- 
ply the art of catalysis to the other 
branches of refining, with results of 
inestimable importance. 


Aviation Fuel Custom-Built 


The millions of barrels of aviation 
gasoline produced during the war 
were almost entirely custom built by 
use of a group of catalytic processes 
with catalytic cracking playing the 
leading role and catalytic polymeriza- 
tion, alkylation, isomerization, hydro- 
genation, and dehydrogenation having 
important parts. : 

Large quantities of synthetic tolu- 
ene, and other aromatics, were made 
from petroleum by catalytic methods. 
The chief components of buna-S rub- 
ber, styrene, and butadiene, result 
from applying catalytic techniques to 
petroleum fractions. 

These brief remarks will suffice to 
recall the tremendous importance of 
catalysis to the present-day refiner, 
both from the technical and econom- 
ical points of view, as well as to 
indicate the great strides which the 
art has made. This is in marked con- 
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trast to the slow progress that has 
been made in our understanding of 
the fundamental behavior of cata- 


lysts. It is stilt usually necessary 


to make hundreds of tests to find, by 
empirical methods, a catalyst that has 
desirable and usable characteristics. 

The proper application of physical 
research techniques can confidently 
be expected to put the phenomenon 
of catalysis on a scientific basis, so 
that predictions may be made with 
respect to both the discovery of new 
catalysts and the improvement of 
existing ones. 

The main purpose of this paper is to 


Dr. C. H. Ehrhardt introducing a specimen 
into the electron microscope 
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consider the ways in which these 
physical-research methods may be 
used to solve more readily the prob- 
lems encountered in petroleum-chem- 
ical technology. 


One way of doing this would be 
merely to list the different tools and 
techniques physicists use, and to il- 
lustrate their application by refer- 
ence to specific cases. However, this 
would likely be dull and not very 
instructive, for it is well known that 
spectrographs of various types are 
daily being used to control chemical 
processing plants, and it is also well 
realized, although perhaps somewhat 





L. W. Schiefelbein mounting small camera 
for powder-diffraction work on X-ray diffrac- 
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more vaguely; that such techniques as 
X-ray and electron diffraction are 
being used for the study and improve- 
ment of catalysts. 

Instead, it is more profitable to 
look beyond any one of these instru- 
ments or methods and ask if there is 
any feature of the various methods 
that is common to all of them. The 
answer is yes—and the common fea- 
ture is “radiation.” 

It is not possible to state positively 
what radiation is, but we know how 
to generate radiation of various sorts. 
We know something of the interac- 
tions between these radiations and 
matter, and we have developed a 
great many devices to detect or mea- 
sure the magnitude of the radiations. 

These. radiations are the very heart 
of modern physics and they are so 
closely associated with everything we 
know about the entire universe that 
it is worth while to consider the sub- 
ject. briefly. 

The radiations that are encountered 
in light, X-rays, and gamma rays, 
are so-called electromagnetic radia- 


Top: Reproduction of 
X-ray film showing pat- 
tern of gamma-alumi- 
na, widely used as a 
support in catalytic 
work 


Right: Electron micro- 
graph of a typical di- 
atom found in the di- 
atomaceous earths, fre- 
quently used as cata- 
lyst supports 


Below: Absorption spec- 
trum of triptane. The 
useful portion of this 
Spectrum for analytical 
purposes is in the re- 
gion of 8-11 microns 





Weve Length in Microns 


tions. These radiations are pulsating, 
traveling through empty space with 
the velocity of light. The rate of pul- 
sation, or frequency of the radiation, 
is defined as the ratio of its velocity, 
which is the speed of light, to the 
wave length. 

The frequency range, or frequency 
spectrum, of electromagnetic radia- 
tion is very wide; it ranges all the 
way from the slow variations in the 
magnetic field of the earth caused 
by the sun spots, through the 60- 
cycle/second electric power we use in 
our lights, and so on through radio, 
television, visible light, X-rays, and 
cosmic rays. 

This covers a period in time from 
one .cycle every 30,000,000 years to a 
frequency of 10”, or 10,000 million 
cubed cycles in 1 second. 

There are other frequency spectra 
that we encounter in every-day life. 
One is the kinetic spectrum of me- 
chanical and thermal vibrations. This 
includes the motion of the heavenly 
bodies in their orbits, the daily cycles 


of our earth, the cycles of the tides, 
the oscillation of the pendulum of our 
mantel clock, the whole range of 
sound vibrations, thermal agitation 
of the molecules in a gas, and so on 
up to the motion and vibration of 
electrons. 

Another spectrum, which may not 
be so common to some of us, covers 
the de Broglie matter waves; these 
are waves which are associated with 
all matter, and are important only 
for particles-of low mass, such as 
electrons, protons, neutrons, etc. It is 
due to the existence of these matter 
waves, or de Broglie waves as they 
are called, in honor of the man who 
first postulated them, that we are 
able to build electron diffraction 
apparatuses and electron microscopes 
with the assurance that the electrons 
will behave both as material particles 
and as waves with a definite wave 
length. 

This short review of frequency spec- 
tra covers the point we want to make 
—namely, that most of the things we 








encounter in every-day life are cyclic 
in nature and all we do in applying 
physics to the solution of chemical 
problems is to make use of these 
periodic phenomena. 


Let us return now to the electro- 
magnetic frequency spectrum and 
consider its makeup in somewhat 
more detail. As we saw before, this 
spectrum covers a very broad range, 
from about 10° to 23** cycles per 
second. (See Fig. 1). The portion of 
the spectrum useful at the present 
time in industrial research work is 
much smaller than this. For example, 
at the high-frequency end of the 
scale neither cosmic rays nor gamma 
rays, nor even very hard X-rays have 
yet been used to any great extent as 
research tools. Likewise, not much 
practical research use is made of the 
radiation having frequencies less 
than about 1,000,000 cycles per second. 

But in between these two frequen- 
cies, from about 1,000,000 to °1,000,000 
cubed cycles per second, the interac- 
tions between matter and radiation 
are manifold. 


Let’s start at the lower end of this 
range, at frequencies of about 1,000,- 
000 to 100,000,000 cycles. per. second. 
To orient ourselves, we can recall that 
this is at the upper end of the fre- 
quency band used in commercial 
radio broadcasting. The generation of 
10,000,000 cycles per second radiation 
is accomplished by the use of vacuum- 
tube oscillators. When this type of 
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Typical mass. spectrum of a C, fraction trom the overhead of a debutanizer tower fraction- 
ating the product from a catalytic cracking unit 


radiation falls on conductors, such as 
steel tubes, very large high-frequency 
currents are induced in the surface 
layers of the metal, giving rise to sur- 
face heating. On the other hand, if 
this same radiation is allowed to fall 
on a nonconductor, or insulator, the 
entire volume of the material will be 
heated. This is primarily due to the 
oscillation of the molecules of the 
substance back and forth, as the. di- 
rection of the radiation changes. The 
extent or rate of heating is greatly 
dependent on the particular material 
being studied; for example, polysty- 
rene when absolutely pure, heats up 
hardly at all, but if it contains even 
a trace of impurity, it heats quite 
readily. 

This radiation is also the one that 
home-equipment manufacturers have 
publicized so much for home cooking 
and the like. Radiation -of this fre- 
quency is also used in medical dia- 
thermy, its function being to heat 
selectively the fatty portions of the 
parts exposed. For more technical 
purposes, development of exceedingly 
pure polystyrene, with its naturally 
low dielectric constant, was of urgent 
importance during the war, since it 
was needed for insulation on various 
types of high-frequency devices. 

Going up the frequency scale to 
about 10” cycles per second, we come 
to the radiation known familiarly as 
visible light. On the low-frequency 
side of the visible region is the infra- 
red spectrum, and on the high side 
the ultraviolet. This entire spectral 
range has been used extensively in 
investigations in petroleum chemistry. 

Infrared, visible, and ultraviolet 
radiations have long been used for 
studying organic and inorganic com- 
pounds. Molecules may absorb dis- 


crete amounts of energy in the form ' 


of heat or light by suffering changes 
in the electronic, rotational, or vibra- 
tional energy. Molecules may be 
simply thought of as consisting of 
atoms which are held together by 
linkages between them. Water may 
be taken as a simple case. Imagine 
that the hydrogen-oxygen bonds are 
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stretched or compressed; the atoms 
will then vibrate with a certain fre- 
quency which depends on the masses 
of the elements involved and the 
strength of the binding forces. 
Now quantum mechanics says, 
among other things, that an infrared 
absorption band should be observed 
at the frequency (or frequencies) 
with which such a mechanical model 
vibrates. Hence we can see that ab- 
sorption by a molecule of infrared 
radiation is accompanied by a change 
in, for example, the vibration of the 
skeleton of the molecule. Absorption 
spectra appearing in the visible and 
ultraviolet region are due to changes 
in the electronic configuration of the 
molecule. These spectra are connected 
chiefly with the outer electrons which 
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are for the most part responsible for 
the linkages between atoms. 

The uses of these phenomena in 
atacking some of the problems in pe- 
troleum chemistry are obvious. Since 
no two compounds have. molecular 
arrangements that are identical, it 
follows that the so-called modes of 
vibration are also different; this being 
the case, the infrared absorption spec- 
tra will be unique for each molecule. 
A similar situation exists for ultra- 
violet and visible spectra: The spec- 
trum of each compound is unique; no 
other compound has exactly the same 
spectrum. 

What do we actually do with these 
spectra once we have gone to the 
trouble of getting them? Probably 
the most striking thing, from the 
economic point of view, is that anal- 
yses of certain types of hydrocarbon 
mixtures can now be made in a mat- 
ter of hours where formerly they 
required days and sometimes weeks. 

One example of this type of thing 
that comes to mind is the determina- 
tion of the composition of the alkylate 
blended into our wartime aviation 
gasoline. In making the infrared anal- 
ysis, the alkylate is crudely distilled 
into a few cuts and the infrared ab- 
sorption spectrum of each cut is then 
obtained. From previous calibration 
runs, the composition of each cut is 
calculated, and from this information 
the composition of the entire alkylate 
is finally figured. 


High-Speed Analyses 


Compare this with a typical anal- 
ysis made by the conventional meth- 
od. This method requires that the 
sample be very carefully and pre- 
cisely fractionated into about 50 cuts, 
each of which is tested for index of 
refraction, boiling point, and perhaps 
density. The final result is obtained 
after several days of continuous labor 
compared to a few hours for the in- 
frared method. In experienced hands, 
this laborious method yields good 
results, but unless great care is taken, 
compounds that comprise an appre- 
ciable part of the entire sample may 
not even be found. 

For example, one analysis of the 
hexane cut from straightrun gasoline 
has come to our attention, which 
showed that the sample contained 
only a trace of the compound, 3- 
methyl pentane. This analysis was 
made by a combination of solvent 
extractions and distillations, and then 
obtaining boiling points and refrac- 
tive indices on the cuts. Our own in- 
frared analysis of a similar hexane 
fraction showed it to contain about 
15 per cent of 3-methyl pentane. 

There are other less striking, but 
fundamentally more important, ap- 
plications made of these spectra. The 
Uses we have in mind are those in 
which these techniques are employed 
in directing the course of specific 
research programs. 
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As an example of this may be cited 


some of the work done in connection 
with the production of alkylate for 
blending into aviation gasoline. 
Alkylate made with hydrogen fluor- 
ide as catalyst contains a relatively 
small number of compounds, the pre- 
dominant ones being the 2,2,4; 2,2,3; 
2,3,4, and 2,3,3 trimethyl pentanes, 
and the 2,3, 2,4, and 2,5 dimethyl 
hexanes. It is relatively easy to deter- 
mine the amounts of these compounds 
in an alkylate by infrared absorption 
methods. This then provides an ac- 
curate way of determining the effects 
of process variables and feed stocks 
on the quality of the resulting alkyl- 
ate. 





We will now leave this portion of 
the electromagnetic frequency spec- 
trum and go to a region of still higher 
frequencies—up to about 1,000,000 
cubed cycles per second. This is where 
we find X-rays or X-radiation, and 
it is also the place where the matter 
waves associated with electrons, used 
in electron diffraction work and in 
the electron microscope are found. 

X-rays are probably more familiar 
to most of us than even the infrared 
and ultraviolet radiations. They have 
now advanced to the ripe age of 50 
years, having been discovered in 1895. 
They are generated by permitting a 
rapidly moving stream of electrons 
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to strike a metal target, the inter- 
action between the electrons and 
atoms of the metal target resulting 
in the emission of the X-rays. 

Most of us encounter X-rays in the 
doctor’s office or in the dentist's 
chair for the reason that the X-rays 
are absorbed to different extents by 
different materials. Thus, a shadow 
picture, or silhouette, of a tooth em- 
bedded in the gum, can be obtained 
by irradiating the tooth area with 
X-rays owing to the fact that the 
dense tooth absorbs more of the ra- 
diation than does the less dense gum. 
Similarly, X-radiographs are obtained 
of thick steel plates to reveal the 
presence of air pockets and the like. 


These are applications of the great 
penetrating power of X-rays; but 
there are many other things that can 
be done with X-rays besides taking 
shadow pictures. 

The X-radiation is of great interest 
to us because it has associated with it 
a wave length of the same order of 
magnitude as the distance between 
the atoms of crystals. It was postu- 
lated some years ago that by virtue 
of this fact crystalline substances 
should behave toward the X-rays in 
much the same fashion as a lined 
grating acts on visible light. Experi- 
ment showed that this was the case. 

As a result of these discoveries, a 
vast amount of work has been done 
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temperature at which certain crystal- 





cataloging the X-ray diffraction pat- 
terns of a great many thousands of 
crystalline materials. A similar sity- 
ation exists in the case of electron 
diffraction; here, however, the origi- 
nal postulate involved the assertion 
that electrons de behave as if they 
were waves. Calculation showed 
again that the electrons should be 
reflected by crystalline substances in 
much the same way as are X-rays, 
and experiment confirmed this, too. 
There is one important distinction, 
however, between X-rays and elec- 
trons: the X-rays are penetrating, 
and pass through the entire substance 
on which they are allowed to impinge, 
only a small portion being reflected 
to give the diffraction pattern, ‘while 
the electrons are reflected by the 
atoms close to the surface. 


The preceding discussion gives one 
the background to appreciate how 
these diffraction methods may be 
used to advantage in petroleum 
chemistry. By way of illustration, 
some of the work where this has been 
done will be described. 


Toluene from Hydroform 


In 1942 there was an urgent de- 
mand for nitration-grade toluene, 
and the ordnance department turned 
to the petroleum industry to supply 
it. The process used for making much 
of the toluene from petroleum was 
the hydroforming process, which 
used an alumina-molybdena com- 
posite as the catalyst. This catalyst 
was relatively unstable in use, and 
deteriorated more rapidly than was 
desired with regard both to strength 
and activity. We, therefore, studied 
the catalyst problem to see whether 
an improved one without these un- 
wanted properties might be devel- 
oped. 

Most of the catalysts of this type 
that we had studied seriously up to 
that time were made by impregnating 
the alumina with a solution of the 
molybdenum compound. These cata- 
lysts, when heated at high tempera- 
tures, or when used in a commercial 
plant, frequently suffered a change 
in crystalline structure, as shown by 
X-ray diffraction tests on the fresh 
catalyst and the used. The fresh ma- 
terial contained only anhydrous gam- 
ma alumina whereas the spent ma- 
terial contained a lot of. alpha alu- 
mina, which is notoriously a bad 
actor in catalysis. 


We speculated on these facts a little 
and reasoned somewhat as follows: 
Owing to the impregnation method 
by which the catalyst was prepared, 
the alumina surface was probably not 
covered uniformly by the molybde- 
num oxide; instead, the molybdena 
probably existed as globules on the 
alumina. Now it is well known that 
many compounds, such as sodium 
oxide, when added to pure alumina 
have the property of reducing the 
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lire changes occur. We suspected that 
the molybdena was behaving in this 
fashion, namely that it was acting as 
a flux to permit the alumina to un- 
dergo structural changes at very low 
temperatures. We argued, therefore, 
that this undesirable situation could 
be greatly minimized if the molyb- 
dena were distributed very uniformly 
throughout the alumina. 

One way to effect such uniform 
distribution is to incorporate the 
molybdena into the alumina while it 
is in a wet hydrous state, rather than 
after it has been dried and compacted. 

Now the method actually followed 
in testing this idea is the part of 
this story we wish to stress. Since 
the main object of this work was to 
develop a catalyst which would not 
suffer changes in its crystalline struc- 
ture as a result of moderate heat 
treatment, and since it was known 
that these structural changes could 
be followed by X-ray measurements, 
a series of experimental samples of 
only about 1 gram was prepared, 
heat treated, and examined by X-ray 
diffraction methods. A_ relatively 
small amount of work was required 
to demonstrate that a catalyst of 


tremendously improved heat stability | 


could be prepared by the method 
involving adding the molybdenum 
compound to the wet undried alumina 
hydrogel. 

Following this, on the basis of the 
X-ray evidence alone, larger samples 
of catalyst were made and tested for 
their ability to produce toluene, and 
also to gain some idea as to their 
expected life under toluene-produc- 
ing conditions. The results completely 
verified the conclusions drawn from 
the X-ray data. It might also be 
mentioned that the catalyst actually 
had an initial activity considerably 
higher than was expected. 

This work has been described in 
some detail because it is an interest- 
ing illustration of how one can go 
directly to the fundamental proper- 
ties of certain types of catalysts and 
reach conclusions of immediate prac- 
tical application for the chemical 
technologists and refiners. 

We have encountered a good many 


similar situations where X-ray and. 


electron diffraction data have been of 
inestimable help in solving elusive 
problems. We have tried to indicate 
how the various radiations that are 
available to us interact with the ma- 
terials used in petroleum technology, 
and we have seen how some of these 
interactions between matter and ra- 
diation are made use of in solving 
the practical problems of petroleum 
chemistry, 

There are a good many more tech- 
hiques, well known to the pliysicist, 
that can be used in the same way as 
those described, and they will have 
to be applied even more intensively 
in the future .if the puzzling art of 
catalysis is ever made into an exact 
science, 
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provide a quality tower packing for nearly every chemical use. 


All Knight-Ware Tower Packing is made from selected, 
washed and de-aired clays. Each type will withstand severe 
acid service, has a high crushing strength and will not spall. 
The one-inch Raschig Rings, for example, have shown an 
average of 125 lbs. in break tests. 


Both Knight @femical stoneware and porcelain packings 


are dense but not $lassy. When desired, porous packings can 
be made of either material. 


Because of their'large effective surface area, low resistance 
to flow and high loading capacity, the most popular all-purpose 
tower packing is Knight-Ware Berl Saddles. These are available 
in V4”, oy 34", 1” and 14” sizes. 


MAURICE A. KNIGHT « 10 Kelly Ave., Akron 9, Ohio 
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120 EAST 41st ST., N. Y. 17, N.Y. 
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Shell's Wood River refinery’s engineering department's 11 a.m. daily work-planning session is attended by maintenance zone super- 
visors, senior construction engineer, and assistant chief engineer 


Refinery-Engineering Organization Has Manifold 


Responsibilities at Shell's Wood River Plant 


- large refineries where improve- 

ments, plant changes, and exten- 
sions are continuous, and the daily 
maintenance orders number in the 
hundreds, the task of supervising, 
controlling, and keeping all jobs pro- 
gressing in proper sequence or pri- 
ority is indeed formidable. Such work 
is usually the responsibility ‘of the 
engineering department, which, of 
necessity, has built up a large super- 
visory organization consisting of en- 
gineers, master mechanics, foremen, 
subforemen, and lead men. In addi- 
tion, the staff is supplemented with 
industrial engineers, inspectors, and 
equipment specialists, such as lubri- 
cation, pump, and compressor engi- 
neers. A complete engineering office 
staff of designers and draftsmen is 
available when their assistance is 
heeded. 

Shell’s Wood River refinery-engi- 
heering organization has developed 
procedures whereby complete knowl- 
edge of job status, personnel ques- 
tions, and other facts necessary to a 
smooth-running organization are 
constantly before the supervisors. The 
growth of the organization has kept 
Pace with the expanding refinery 
Operations by careful selection of 
junior engineers, their training, and 
Promotions. The technical and non- 
technical supervisors work together 
harmoniously and cooperate whole- 
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by James F. Goldsberry 


Shell's Wood 

River refinery-en- 

gineering organi- 

zation consists of 

about 1,850 men 

of whom approxi- 

mately 75 are 

technically 

trained. The or- 

ganization is re- 

sponsible for con- 

struction and 

maintenance and is staffed with men 

who are qualified in nearly every 

phase of engineering including those 

in special fields such as efficiency. 
lubrication, and the like. 


Most of the engineers joined the 
organization directly upon graduation 


heartedly with the operating divisions 
in maintaining and expanding the 
units. 

Such an organization usually con- 
sists of three divisions: maintenance, 
construction, and office design. In 
accordance with its size, it is further 
broken down into craft departments, 
as well as specialized departments, 
such as estimating, drafting, and in- 
spection. Its methods have been re- 
vised and extended whenever nec- 
essary to keep in step with the growth 
of the refinery because an organiza- 


and receive advancements according 
to a fixed policy. Much thought is 
exercised in employing new men, 
who are interviewed according to a 
plan which is designed to determine 
if the individual will fit satisfactorily 
into the organization. Since employ- 
ment of engineers is for replacement, 
final selection is based upon fitness 
for the specific job. 
James F. Goldsberry, the author of 
this article, is chief engineer of Shell 
Oil Co., Inc., Wood River refinery. 
He is in charge of design, construc- 
fion, and maintenance engineering. 
Prior to this time he served in a 
similar capacity at Shell’s former Ar- 
kansas City, Kans., refinery. He grad- 
uated from Purdue University in 1921 
and has been with Shell since 1926. 


tion, like a large tool or piece of 
equipment, may become outmoded or 
obsolete. Extensions, personnel 
changes, and different methods are 
continuously being adopted in an 
effort to achieve improvement. 
Often the chief engineer who once 
headed a small organization can re- 
member that, in solving maintenance 
problems, he placed his hand on 
heated bearings or listened to pecul- 
iar sounds of operating equipment. 
He recalls being intimately connected 
with all routine maintenance, engi- 
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Wood River refinery engineering-organization chart 


neering, and construction, and now, 
in the large organization, he finds 
himself separated from close contact 
with such work by assistants, master 
mechanics, and foremen. As_ the 
organization grew, he had gradually 
become immediately concerned only 
with the abnormal or serious prob- 
lems, depending more and more on 
assistants, who, in turn, depended 
on master mechanics and foremen, 
for handling routine affairs. Thus, 
the effective or top supervision is 
some distance from actual job con- 
tact with the result that many de- 
cisions on planning or overcoming 
difficulties, the removal of the many 
obstacles preventing job progress, 
and the methods for expediting work 
pass into hands of other supervisory 
personnel under his jurisdiction. 


Therefore, it not only becomes 
paramount in the large organization 
to select wisely the various levels of 
supervisors, but also to adopt meth- 
ods whereby in delegating authority 
the top supervision knows the sub- 
ordinate is keeping after the details. 
Complete knowledge of the details 
by inspired or self-directed supervi- 
sors will go far toward eliminating 
confusion, misplanning, and job chaos. 
Inspired supervision is found where 
the morale is high, where all appre- 
ciate the other fellow’s job and have 
a sincere desire to cooperate. It pre- 
vails where everyone, the supervisor, 
engineer, and nontechnical man, has 
a medium of expressing himself, is 
able to talk freely without thought 
of prejudice, and is continually en- 
couraged toward improvement. The 
successful organization will function 
so that no one is unnecessarily bur- 
dened, but with each man ex 
to carry his part of the load. All 
should be desirous of helping the 
other fellow, and this will be the 
case where the total effort of the 
organization is to act as a whole 
with the knowledge that all share in 
the credit. 


At Shell’s Wood River refinery, the 
engineering organization consists of 
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about 1,850 men, of whom approxi- 
mately 75 are technically trained. 
Included are engineers, estimators, 
designers, and draftsmen in the office; 
and field engineers, industrial engi- 
neers, master mechanics, and all types 
of craftsmen in the field who handle 
equipment maintenance and construc- 


tion. The ranking positions in both 
office and field are filled by technical 


graduates. Nontechnical men are 
chosen as supervisors for most posi- 
tions below that of assistant master 
mechanic. : 
It is necessary to maintain con- 
(Continued on page 221) 
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Complete assembly view 
of 6-foot Kaskade tray. 


4’-0’ diameter Kaskade tray con- 
taining 16% riser area, 17% down- 


Fifty per cent greater capacities with 20% fewer trays— pour area, 5’-6” weir length. 


that’s the result of plant tests comparing the new Koch 
Kaskade fractionating tray with standard bubble trays 
performing the same jobs of fractionation or stripping. 
In existing towers, Kaskade trays replaced conventional 
bubble trays which had been considerable overloaded— 
and in every case the Kaskade trays did a better job 
of fractionation than the standard bubble tray. 


Koch Kaskade trays have been used successfully in 
crude distillation, cracking plant towers, absorbers, 
extremely close cut naphtha fractionation, recovery and 


stabilization units, and in other varied services for over 
three years. They are particularly suited for difficult 
separations and for towers operating under high pres- 
sure. Because of their design,’ the operating character- 
istics of Kaskade trays remain the same for even the 
largest diameter towers. 














8’-6” diameter Kas- 
kade tray containing 
14% riser area, 16% 
downpour area, 27’- 
3” weir length. 
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CONSULTING AND CONTRACTING ENGINEERS 


335 West Lewis Street, Wichita, Kansas 


British Associates: Messrs. A. F. Craig & Company, Ltd., Paisley, Scotland 





bg is here forecast that during 1947 
the United States oil industry will 
supply approximately 5,580,000 bbl. 
daily of demands for petroleum and 
related products. Such a volume will 
be 4.9 per cent greater than the esti- 
mated 1946 demands and 28 per cent 
greater than the demands during the 
prewar year 1941. Of these total fore- 
cast requirements it is expected that 
5,179,000 bbl. daily will be consumed 
within the United States, and the re- 
mainder, 401,000 bbl. daily, will be 
sold in the foreign markets. 

The projected domestic demands 
will be 5.9 per cent greater than the 
1946 domestic consumption and 1,108,- 
000 bbl. per day or 27.2 per cent above 
the demands for 1941. 


The forecast for 1947 presented here 
is more optimistic than the favor- 
able prognostications that appeared 
at the end of 1946, and earlier this 
year. These projections are sup- 
ported by actual developments in 
demand during the first 2 months 
of the year. The author is petroleum 
economist for The Atlantic Refining 
Co., and is widely known for the 
accuracy of his forecasts. U. S. re- 
finers will be required, if these pre- 
dictions are realized, to process on 
the average 4,984,000 bbl. daily, 
an amount 142,000 bbl. daily or 3 
per cent above the 1946 throughput 
rate of refiners. 


The demands forecast for the year 
1947 will be met by the importation 
of 392,600 bbl. per day of crude and 
products; the production of 337,600 
bbl. daily of natural gasoline, con- 
densate and benzol; and a daily pro- 
duction of 4,861,000 bbl. of crude oil. 

The domestic crude production dur- 
ing 1947 will be 111,000 bbl. per day 
greater than the average production 
during 1946 when crude-oil stocks 
nation-wide were increased approxi- 
mately 25,000 bbl. per day and the 
stocks of refined products increased 
on the average about 103,800 bbl. 
daily. 

It is here considered that stocks of 
crude and products a year hence will 
approximate the current level of 
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stocks» which is considered the mini- 
mum requirement for efficient oper- 
ations. 

If the projections of demands pre- 
sented in the accompanying tables 
are realized, United States refiners 
will be required during 1947 to proc- 
ess on the average 4,894,000 bbl. daily, 
an amount 142,400 bbl. daily or 3 per 
cent above the 1946 throughput rate 
of the refiners. 


Motor Fuel 


A total demand for motor fuel of 
2,287,000 bbl. daily oft which 2,175,000 
bbl. daily will be consumed within 
the United States is here forecast for 
1947. Such a domestic demand will 
be 8.6 per cent greater than the 1946 
demand and 18.9 per cent greater 
than the 1941 recorded domestic de- 
mand. Exports of motor fuel during 
the coming year will exceed those 
of 1941 by 50.5 per cent but will be 
11.3 per cent below the 1946 rate of 
exports of motor fuel. 

In projecting the demands for mo- 
tor fuel it was considered that dur- 
ing 1947 the production of passenger 
cars in this country will approximate 
4,000,000 of which perhaps 200,000 will 
be sold in the foreign markets. It 
was also considered that the number 
of passenger cars scrapped during 
1947 will approximate 2,000,000, and 
the registration of passenger cars on 
December 31, 1947, will be 29,030,000. 
Registration of passenger cars De- 
cember 31, 1946, approximated 27,- 
230,000. 

The production and scrapping of 
gasoline-consuming trucks and buses 
during 1947 will be at rates which 
will result in an end of the year 
registration of 5,723,000 as compared 
to an estimated registration on De- 
cember 31, 1946, of 5,503,000. 

The forecast consumption of motor 
fuel by categories of consumers dur- 
ing this coming year follows: - 


MOTOR FUEL AVERAGE DOMESTIC 
DEMAND 





Class of consumers— Bbl. dly. 
Passenger cars 1,295,000 
Trucks and buses 548,090 
ities cen Sales 35,620 
I RS ama 169,860 
Agricultural and nonautomotive 104,660 
Government on-shore (exclud- 

ing aviation) ...... sig araeges 21,920 

Total domestic motor-fuel con- 

MUMPWON 2. ase. es ss 2,175,150 


Kerosene 


It has been forecast that the de- 
mand for kerosene during the com- 
ing 12 months will be at a rate ap- 
proximating 252,000 bbl. daily. Such 
arate will be 3.3 per cent below the 
indicated 1946 demand and 26.8 per 
cent above the demand for the year 
1941. Of the total demand, 229,000 
bbl. will be consumed within the 
United States and 23,000 bbl. daily 
will be supplied to foreign markets. 
The domestic demand will be 2.4 per 
cent below that of 1946, and exports 
will be 11.1 per cent below the 1946 
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FORECAST OF PETROLEUM DEMAND AND SUPPLY FOR 1947 
(Barrels daily) 
% increase over 
% increase 1947 —_—__ 
Demands— 1946* over 1941 forecast 1946 1941 
Wiptow ee WON bso da od ank.. 2,129,190 11.9 2,286,800 74 20.2 
SEE Si arcve a h-y 39.04.02 6 50 wth 2,003,310 9.5 2,175,150 8.6 18.9 
I cae sc 0G hig a wn wo bb 125,880 169.6 111,650 —11.3 750.5 
Kerosene total 261,220 31.2 252,600 —3.3 268 
I ks 3/2 dings oda pab sarees 235,020 23.5 229,320 —2.4 20.5 
BAY at ee oe 26,200 +197.1 23,280 —11.1 +1639 
Distillate fuels total ............ 736,280 41.6 746,730 1.4 43.6 
aS a 641,850 35.6 657,700 25 38.9 
PRI Rake, 1. Sc ade 94,430 $103.6 89,030 —5.7 792.0 
Residual fuel total ............ 1,344,780 23.5 1,426,930 6.1 31.0 
Domestic 1,318,450 25.5 1,399,530 6.1 33.2 
Exports... 26,330 t—31.9 27,400 4.1 t—29.1 
ge. ng 124,790 13.4 130,350 4.5 18.4 
Domestic 94,490 14.0 100,220 6.0 20.9 
A ee er eee 30,300 +114 30,130 —0.6 1108 
Other products (including refin- 
ery losses) total ine 577,880 38.1 595,680 3.1 42.4 
Domestic 559,970 37.7 578,720 3.3 42.4 
Exports . 17,910 +51.1 16,960 5.3 743.1 
Crude oil (as fuel, ‘losses and 
export) total . : 143,750 11.3 141,530 —1.5 9.6 
Domestic 38,830 18 38,350 -1.2 06 
Exports 104,920 715.2 103,180 -1.7 +133 
Demand for all oils total 5,317,890 21.7 5,580,620 4.9 27.7 
Domestic 4,891,920 20.2 5,178,990 5.9 27.2 
Exports . 425,970 742.9 401,630 —5.7 434.7 
Stock changes all oils + 128,830 +10,410 
Total new supply 5,446,720 25.5 5,591,030 2.6 28.9 
Imports total 382,320 43.7 392,600 2.7 47.5 
Crude .. 238,740 72.2 230,000 —3.7 65.9 
Products 143,580 12.6 162,600 13.2 27.5 
Domestic supply . 5,064,400 24.4 5,198,430 2.6 27.6 
Natural gasoline and benzol 314,500 36.2 337,580 73 46.1 
Crude oil production ..... 4,749,900 23.6 4,860,850 2.3 26.5 


*Fourth quarter estimated. 


+Comparison of 1941 with 1946 and 1947 somewhat dis- 


torted by the effect of war on foreign markets in 1941. 


shipments to foreign countries. The 


. decline in domestic consumption from 


that of 1946 results from high con- 
sumption recorded during the first 
half of that year being considered 
unseasonal. 


Distillate Fuel 


The projected domestic distillate 
consumption of 658,000 bbl. daily is 
2.5 per cent greater than the 1946 
domestic demand. This demand has 
been forecast to increase despite the 
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fact that distillate fuel demand for 
the first and second quarters of 1946 
was distorted upward by the employ- 
ment of some distillate fuels to sup- 
plement the supply of residual fuels 
and by shipments to jobbers and deal- 
ers during that period to meet their 
requirements which were not filled 
during the latter part of 1945. 

It is anticipated that an increasing 
number of domestic oil-burning heat- 
ing units will be recorded during 
1947. Diesel-oil-consuming units will 
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Pipe fabrication of every sort is Crane Co.’s busi- 

ness. From a simple bend to the most complex 
welded assembly, your design is assured of pre- 
cise fabrication. Fully equipped, skillfully manned 
and strategically located, five Crane Pipe Shops 
are at your service. 


Calling in Crane is the simplest procedure on 
any piping job. One order covers everything... 
valves, fittings, pipe, and shop-fabricated units. 
You avoid any worry about fit in the field... or 
performance. Standardizing on Crane Shop 
Service and the Crane Equipment Line gives you 
this 3-way advantage— 





ONE SOURCE OF SUPPLY offering the world’s 
largest selection of steel, iron, and brass 
piping materials for all power, process, and 
general service applications. 


ONE RESPONSIBILITY for piping materials— 
helping you to get the best installation, and 
to avoid needless delays on jobs. 


OUTSTANDING QUALITY in every item—as- 
suring uniform dependability and durabil- 
ity in every part of piping systems. 


All piping equipment... All pre-fabrication 





--.on One Order to CRANE 











CRANE CO., General Offices: 836 S. Michigan 
Avenue, Chicago 5, Ill. Branches and Wholesalers 
Serving All Industrial Areas. 














SCREWED 
FITTINGS 





Piping at clay towers 
for vapor phase 
treating of gasoline (Right) CRANE-FABRICATED Y-branch 
pipe bends for 1500-pound oil refinery 
service, with reinforced welded outlet 
connection and flanged ends. Crane 
does the entire job... bending, welding, 
stress-relieving, testing, including radio- 
graphic examination. No work is too 
small,..none too large or complex, 
Crane fabrication fulfills every intent 
of your design. 
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be increased markedly during 1947, 
especially in the transportation field 
where diesel locomotives and buses 


motive units and the relationships 
of these demands to the 1946 and 
1941 consumption are presented be- 
low. 
UNITED STATES REQUIREMENTS FOR LUBRICANTS 

(Barrels daily) 


——— 1946, - 1947, 

















= 
Per cent Per cent increase from 
Bbl. increase from Bbl. cr AN ~ 
per day 1941 per day 1946 1941 
Mintor Geese eer... ese eee 47,200 14.3 52,000 10.0 26.8 
Seeustrial. Gras... 0 stra abs « 47,200 13.4 48,000 1.7 15.5 
OR Rae + este ve oe 94,400 14.0 100,000 6.0 20.9 





have gained increased acceptance. 
Residual Fuel 


These forecast data for 1947 con- 
sider that United States consumers 
of residual fuel oils will require 1,400,- 
000 bbl. daily, an amount 6.1 per cent 
more than was required during 1946. 
The 1947 demand as projected will 
be 33.2 per cent greater than the 1941 
daily domestic consumption. 

The forecast domestic consumption 
of lubricants by industry and auto- 


It is expected that during 1947 the 
consumption of motor oil will in- 
crease relatively more than motor- 
fuel consumption, since the average 
age of consuming units will be 
greater. ; 

Shipments to foreign consumers 
during 1947 will approximate 30,000 
bbl. daily, an amount equal to the 
1946 export shipments. 

The summaries of the foregoing 
forecasts of demands are presented 
in the accompanying tables. 


OVER-ALL SUPPLY AND DEMAND OF PETROLEUM AND RELATED PRODUCTS 





ct 





(Barrels daily) 
1947. 











% change 
| from r——1946 (est.)———_, 
ooo % change 
B/D 1946 1941 B/D from 1941 
Ere pre ee 5,580,700 +49 +27.7 5,317,900 +21.7 
Stock change 
Crude and products .......... +10,400 - ip +128,800 i 
Total required supply ........... “5,591,100 +2.7 +28.9 5,446,700 +25.5 
Less: 
Imports of crude and products 392,600 . +2.7 +47.5 382,300 +43.6 
Prod. of related products*.... 337,600 +7.3 +46.2 314,500 +36.2 
Crude oil production..... 4,860,900 +23 +26.5 4,749,900 +23.6 
Less: 
Transfers, as such and losses 98,300 —8.1 +223 107,000 +33.1 
Crude oil exports ............ 103,200 —1.6 +13.3 104,900 +15.2 
SY Mise Sieeet pee —4,700 “ igs +25,000 ms 
Runs to stills 
Domestic. erude. <.. ..:)6isssur- 4,664,100 +3.3 +25.3 4,513,000 +21.2 
Foreign crude ............... 230,100 —3.6 +66.0 238,800 +72,2 
WT 25 es sya a ei cedaes tas 4,894,200 +3.0 +268 4,751,800 +23.1 
*Natural gasoline, L.P.G. and benzol. 
DEMANDS FOR SPECIFIC PETROLEUM PRODUCTS 
(1,000 Barrels Daily) 
c 1947 ’ 
% increase from pool 
r — Siti % increase 
Domestic demand 1,000 B/D 1946 1941 1,000 B/D from 1941 
Motor fuel ....... 2,175 8.6 18.9 2,003 9.5 
Kerosene ......... 229 *2.4 20.5 235 23.5 
: Distillate fuels .... 658 2.5 38.9 642 35.6 
Residual fuel ..... 1,400 6.1 33.2 1,318 25.5 
Lubricants ........ 100 6.0 20.9 94 14.0 
All other and losses 617 2.8 38.5 600 34.6 
"Naas domestic.. 5,179 5.6 27.2 4,892 20.3 
Motor fuel ........ 112 *11.3 150.5 126 69.6 
Kerosene ......... 23 ag AI +164.1 26 $197.1 
Distillate fuels .... 89 *§.7 +92.0 95 $103.6 
Residual fuel ..... 27 4.1 *+29.2 26 *731.9 
Lubricants ........ 30 0.0 711.1 30 F111 
Crude oil ......... 103 "1.6 $13.3 105 $15.2 
All others ........ 17 *4.5 $41.5 18 751.1 
Total exports 401 *4.8 $34.5 426 $43.0 
Total demand 
Motor fuel ........ 2,287 74 20.2 2,129 11.9 
Kerosene ...... ... 252 *3.3 26.8 261 31.2 
Distillate ‘fuels... .. 747 1.4 43.6 737 416 
Residual fuel...... 1,427 6.1 31.0 1,344 23.5 
Lubricants ........ 130 45 18.4 © 124 13.4 
Crude oil export.. 103 ; *1.6 13.3 105 15.2 
All other and losses 634 23 38.5 618 35.0 
Total demand... 5,580 49 27.7 5,318 21.7 





AL 





“Decrease. {Comparison of 1941 with 1946 and 1947 somewhat distorted by effect of 


war on foreign markets in 1941. 
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v J a 
Shell's Engineering 
+ x 
Organization 
(Continued from page 214) 
stantly a qualified engineering de- 
partment with sufficient flexibility to 
handle all phases of engineering, such 
as electrical, mechanical, civil, struc- 
tural, architectural, and other types 
associated with petroleum engineer- 
ing. Efficiency, industrial, lubrication, 
and many other forms of special en- 
gineering are also handled by the 
department. Special knowledge of 
metallurgy, ceramics, and chemistry 
is needed. In fact, there is scarcely 
any phase of engineering not em- 
ployed in a large refinery. The engi- 
neers may be called upon to design 
a hospital, a cafeteria, or shops, or 
build roads as well as to design a 
processing unit. 

With the foregoing in mind, it is 
readily apparent that a qualified and 
diversified engineering organization 
must be maintained; it needs to be 
staffed with competent engineering 
supervisors who are alert, aggressive, 
and inspired, and with leaders who 
basically believe there is always room 
for improvement. 

An engineering organization headed 
by such personnel will qualify in the 
following manner: 

1. It accepts responsibility. 

2. It is economical and cost minded. 

3. It keeps abreast of latest devel- 
opments. 

4. It maintains the operating de- 
partment’s faith. 

‘5. It is over-all company minded 
instead of engineering-department 
minded. 

6. It is proud of accomplishment. 

1. It accepts responsibiiity.—O nce 
operating departments and manage- 
ment feel an engineering department 
will assume full responsibility, it will 
be permitted to do so. In other words, 
an engineering department will be 
delegated as much responsibility as it 
has shown the ability to assume. It 
should feel an obligation to keep the 
units running, to keep downtime to a 
minimum, to prevent premature 
breakdowns, and to perform high- 
quality work. Once work is assigned, 
it is not up to the operating depart- 
ments to see that it is completed or 
done in a qualified manner. 

The engineering organization might 
eompare itself to a contractor who 
has been awarded a job. He agrees 
to do the work according to specifi- 
cations and is held strictly account- 
able for completion and quality of 
work. Quite naturally, he will expect 
extras and additions for any obstacles 
placed in his way, such as failure to 
have unit ready, change of plans, or 
delayed decisions, etc. In return, if he 
is to make a profit and continue being 
awarded contracts, he gets the job 
done as quickly as possible and avoids 
being called back to correct inferior 
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Wise oil men know! 


HEREVER thermometers are needed 

in the oil industry the smart operators 
choose American Thermometers. There are 
more Americans in service than all other 
‘ makes combined. 


Why? Enduring accuracy, easy reading and 
functional value! In these qualities lies the 
utmost in economy. 





From our complete line of mercury, gas or 
vapor pressure dial thermometers, in all sizes, 
it is simple for us to supply the correct in- 
strument for your purpose. For on-the-spot 
A leading oil bank for more indicating or recording we have any-angle 
stem construction to suit your needs. Flexible 
than 15 years, our facilities, tubing enables us to carry the indication and 
recording as far as 200 feet from the source. 


knowledge and experience 


There is no point in risking the efficiency 
of your installation. Thousands of American 
Thermometers have proved their enduring 
accuracy through many long years. You are 
sure when you install them. Write for descrip- 
tive catalog. 


are at your command. 





American Glass, Dial and Recording Ther- 
mometers are sold by leading distributors every- 
where. Write to them or to us for information. 


ANIERICAN 


First National Bank iM. Industrial Instruments 


A Product of 


in Dallas MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 


Makers of ‘Ameritan’ Industrial Instruments, Hancock Valves, Ashcroft Gauges 
Consolidated Safety and Relief Valves. 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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workmanship. In some cases, super- 
visors do not appear to regard the 
fact that having to do jobs over is a 
reflection on the supervision. How- 
ever, a contractor would not stay in 
business if he failed to take serious 
heed of the cost resulting from poor 
craftsmanship that engineering de- 
partments often experience. 


The objections to awarding cost- 
plus contracts are well known, yet 
most refinery-engineering depart- 
ments operate on the same basis only 
without the plus. The evils of the 
cost-plus method of doing work can 
easily be reflected in an engineering 
department’s handling of assignments 
from the operating department. It is 
difficult to imagine an instance where 
contracts would be let on the basis on 
which an engineering department 
actually is given jobs; that is, if a 
compressor is broken down, it is 
simply handed the job—often it is not 
asked to make an estimate of the pos- 
sible cost. It is accountable for the 
cost, but only too often there is no 
check or investigation of the expen- 
diture. Therefore, an engineering de- 
partment is on its honor to do an 
economical job, and it is up to the 
supervisors to avoid criticism due 
them if they fail to accept the respon- 
sibility of making the cost of the 
department’s service attractive. 


2. It is economical and cost minded. 
This is an important trait in any 
engineering department. It assumes 
the responsibility of seeing that the 
company gets a dollar’s worth of 
labor or material for every dollar 
it puts out. This definitely reflects 
itself in the profits of the company. 


To be sincerely cost conscious and 
economically minded, it should give 
constant attention to waste in both 
materials and labor. Active coopera- 
tion of all supervisors is a powerful 
method of eliminating waste. More 
than just a casual responsibility for 
repetitive maintenance should be 
assumed. It reflects on an engineering 
department when it just makes re- 
pairs and fails to see the why and 
wherefore of the breakdown or fail- 
ures. 


Actually, a study of almost any job 


-in the plant from replacing pump 


packing to handling a unit shutdown 
will show that improvements can be 
made. Toward this end, at Shell’s 
Wood River refinery, technical aid 
in the form of industrial engineers 
has been assigned to the foremen. 
They investigate repetitive mainte- 
hance and help the foremen do the 
job with the idea of preventing re- 
currence. As an example, an engineer 
Mvestigates all bearing failures. A 
bearing is not just replaced without 
our knowledge if it failed due to 
contaminated lubrication, misalign- 
ment, expansion, or other possible 
Causes. Technical investigation is 
assigned to any extraordinary main- 
tenance. 
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In being cost conscious, it is nec- 
essary that an engineering depart- 
ment adopt a keen sense of obligation 
and be sincerely interested in elimi- 
nating wastes. 

3. It keeps abreast of latest develop- 
ments.—New equipment and tools that 
may be less awkward or require less 
labor, and new or more specific ma- 
terials are constantly being placed on 
the market. One can hardly look at 
magazines or equipment articles with- 
out coming across items that would 
improve or lower costs. 

In general, it is best to scrutinize 
closely all maintenance equipment 10 
years old or older. Frequently, high- 





er-quality work results from discard- 
ing aged equipment, and generally 
excessive maintenance is avoided. 
Better results, or materials more 
suitable for specific use, may be ob- 
tained by contacting with suppliers; 
and, it is a good policy to exchange 
ideas with representatives of manu- 
facturing concerns. Contacting with 
other divisions within a corporation 
will also often result in new ideas, 
equipment and materials. 

An engineering depa~tment is ex- 
pected to be constantly on its toes 
and alert to take advantage of all 
avenues for improvements. 


4. It maintains the operating de- 

















































icmé 


Cable Tools 


Trustworthy 
Since 1900 





ruggedness, in oil well tools, isn't a hap- 
chance here . 
resulting from exactness, enforced without 
stint . . . All for your trustworthy use. 


From billet to precision machined Rope Soc- 


safeguarded: By rigid specifications and 
analyses of extra cost, CORRECT steels; auto- 
matically controlied heat-treatment methods; 
and follow-thru craftsmanship, to engineers’ 
exactness. 


Every Rope Socket must bear out the Acme 
tradition — for greater stamina . . . Rugged- 
ness which helps \drill more hole per dollar 
of tool cost . . . That factor which can not 
—and is not, here — dictated by a “‘stop- 
watch.” 


Acme's Prosser Swivel Socket — with hard 
steel buttons, when requested — is designed 
for wire cable use. As are our Babcock 
(stiff) and Burns Swivel. (Use Woodpecker 
and Babcock Manila with manila cable.) 
Made to API specifications — unless other- 
wise ordered. 


In addition to featured Prosser Socket (Fig. 
115) see color panel for other Acme Drilling 
Tools — for your more profitable use. 

ii 
For more information, see our 24-page Cat- 
alog in Composite Catalog (Vol. 1). Or tell 
us your needs, by TODAY'S mail. 


Acme Rope Sockets are of that 
EXTRA rugged character which 47-years of 
accumulated “know-how" insures. Such 


- « It's traditionally Acme — 


ket, every practical field-service factor is 


Fig. 115 


Acme Prosser 
Swivel Socket, 





Acme Fishing Tool Co. 





PARKERSBURG, W. 














VA. 


Export Office: 19 Rector St., New York 6, N. 
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partment's faith—This, on first 
thought, may not appear to be an 
important characteristic of a quali- 
fied engineering department; but the 
work of an engineering organization 
is much easier where such faith exists. 
If the operators feel there is a genuine 
interest in their welfare, a definite 
disposal to cooperate and a sincere 
feeling of obligation to discharge 
responsibility, rarely will they ask 
the impossible, or even as the saying 
goes, “get in the engineering depart- 
ment’s hair.” They want and appre- 
ciate help. They will rely on the 
engineers’ judgment, their decisions 
and plans, provided, by actual prac- 
tice, the faith his merited. If an 
engineering department truly serves, 


any problem the operators have 
should be placed in its hands with 
the feeling that something will be 
done about it. It is not enough to 
say—it cannot be done or just sit on 
it. It is necessary to find a way. The 
operators will tell an engineering 
department how to plan its work and 
discharge its duties, however, if they 
experience procrastination and little 
interest in their assignments. 

Operators want and will support 
an alive aggressive maintenance de- 
partment. They will interfere very 
little if an engineering organization’s 
technical ability is sincerely at their 
disposal and every effort is made to 
aid them. 

5. It is over-all company minded 
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PIPE PROTECTION 





2 There is a good, better and BEST in all pipe pro- 
"tection as well as in other industrial applications. 
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s* .<© Your dollar investment in under ground protection 


So mo oe for lasting service, should rate the BEST. | 
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instead of engineering-depariment 
minded.—Sometimes an engineering 
Gepartment may try to mold opera- 
tion to suit the best interests of the 
maintenance division. That is, it ob- 
jects to abrupt change of scheduled 
downtimes, emergency call for over- 
time, heavy drag on supervisory time 
time for so-called “hot jobs,” etc. . 


It is only necessary to remember 
that the operators frequently have 
their plans changed and they en- 
counter demands for the products of 
which an engineering department is 
not always aware. The engineering 
department is a service department 
and comes second when it is a case 
of production. By the nature of the 
department’s work it has to be ever 
ready to fall in line with the plans or 
changes required by operators. It is 
discouraging to have well-laid plans 
disrupted but only to a certain extent 
can a refinery engineering depart- 
ment operate on a routine schedule. 
Its basic job is to make petroleum 
products and any interference with 
its plans can usually be attributed 
to the welfare of the company as a 
whole. An engineering department is 
not actually doing any favors nor 
does the operating department partic- 
ularly owe any thanks when the de- 
partment aids the operators in every 
way to make their products in the 
most economical manner. 


In the last analysis, the company 
manufactures products at a cost to 
meet competitors. An engineering 
department is just as much a part of 
the company as the operators and, 
although it is true and helps a lot 
to be reminded of a job well done, 
doing a good job is an engineering 
department’s obligation. However, 
as a rule operators are generous with 
their praise and appreciation when 
kept out of trouble or when difficul- 
ties are eliminated from operation. 


6. It is proud of accomplishment.— 
An engineering organization possess- 
ing the five characteristics already 
mentioned will achieve and accomplish 
much. The individual engineers’ 
morale will be high; they can hold 
their heads up; they will feel confi- 
dent and successful knowing they 
have the faith and backing of the 
management. Every unit restored to 
operation a little sooner or at less 
cost will add to this confidence; and, 
what is more important, if the rank- 
ing supervisors of the engineering 
department feel this way, some of 
that feeling is bound to permeate into 
the feelings of those having lesser 
responsibility, and so on down the 
line to the craftsmen. There is n0 
greater motivating power than the 
feeling of pride in achievement or 
accomplishment. No doubt, many 
other traits of a successful organiza- 
tion could be mentioned, but most of 
them will follow in line if an organiza- 
tion possesses characteristics de- 
scribed. 
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— Petroleum Identifiers ........ Petroleum Markers 
icul- 
n. We offer a complete spectrum range of colors, developed to meet the special requirements of 
nt.— the Petroleum Industry, possessing permanency, fastness to light, acid, alkali, conditions of 
Sess- storage and solubility in all petroleum products. These colors find many applications in 
eady Petroleum products; provide distinctive marking advantages for Gasolines, Kerosenes, Lu- 
plish _ bricating oils, Grease, Tractor and Diesel Fuels, Distillates, Waxes and to increase sales 
‘hold appeal of specialties. 
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2d to Oil Color C 48 Cone: Bright Fluorescent shade, good yellow body with green fluorescence 
b _ 100% soluble, fast to light and stable to heat. 

rank- Special Products for the Petroleum Industry 

ea | Gasoline additives: Inhibitors — Stabilizers — Emulsifiers 

: = Detergents — Wetting Agents — Dispersing Agents 

ess 

1 the Pioneers in Gasoline Colors and Anthraquinone Dyes 

is no 
the e 

a Patent Chemicals, Inc. Patent Fuels & Color Corp. 

many Manufacturing Division Marketing Division 

— 335 McLean Boulevard, Paterson 4, N. J. 1710 Carew Tower, Cincinnati 2, Ohio 
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Blue Whitener: An emergency treatment in neutralizing undesirable yellow shades in un- 
colored gasoline or kerosene. 





Send all inquiries direct to ovr Laboratories at Paterson, N. J. 
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Need TUBING 


Section of petroleum cracking 
unit made of B&W Croloy 
25-20 Stainless Steel Tubing 














2Z1iOOF heat? 


Wherever tubing is needed to withstand in- 
ordinately severe temperatures or pressures 
in chemical and refining processes, call on 
Croloy 25-20. This non-magnetic, austenitic 
stainless steel tubing offers the maximum 
obtainable resistance to corrosion, oxidation 
and creep at temperatures as high as 2100F. 
Its ductility and shock-resistant properties 
are retained even under prolonged heating 
at elevated temperatures. 








Available in SEAMLESS and WELDED 


tubes, Croloy 25-20 has fully demonstrated . 


its time-saving, cost cutting advantages on 
a wide variety of chemical processing and 
petroleum refining operations under extremely 
severe operating conditions. Call on Croloy 
any time you have a job for stainless tubing, 
for B&W Croloys embrace the widest choice 
of analyses available from a single source. 
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So far, a qualified engineering 
organization, as a whole, has been 
considered. It is well to dwell on 
the type of men who would make up 
such an organization—the character- 
istics and traits which engineers 
possess that together form a success- 
ful engineering department — the 
traits we should look for in selecting 
junior engineers to fill vacancies— 
the particular qualifications that 
should be required for promotion to 
the higher supervisory personnel. 


Shell’s Wood River refinery’s engi- 
neering organization is composed of 
engineers, mostly employed direct 
from colleges. It is a practice to 
promote young engineers, as soon as 
they are properly trained, to higher 
positions whenever vacancies occur 
In drawing from the ranks of the 
already-employed engineers instead 
of bringing men in from outside for 
the senior positions, the morale of the 
younger engineers is maintained. It is 
also felt that this practice helps in 
attracting alert and promising men 
for employment. 

Years of experience have taught 
us that a competent engineering or- 
ganization wil function automatically 
if proper attention is given to the 
selection of junior engineers, their 
training and promotions, and the 
molding of practical and technical 
knowledge so that the young engineer 
is cognizant of his obligation and can 
meet his responsibilities. 

In such an organization, much 
depends on individual happiness and 
satisfaction if the whole is to be 
successful. Therefore, after the junior 
engineer has been trained and is 
ready for promotion, much attention 
is given to placing him on the right 
job. Some. men belong in the office 
on work such as insurance appraisals 
or invoice approvals; others do best 
out of doors; some make designers 
or investigators, while others are 
best fitted for supervisory positions. 
Also in selecting a replacement, it 
is not always true that simply because 
a man is highly satisfactory in one 
form of work, he will be likewise 
in other types of employment. 

A good organization will strive to 
have intelligently selected men ready 
for all vacancies. The senior engineers 
will feel it a sound policy and an 
obligation to help train the younger 
men to step into the senior positions. 
This makes further promotion of the 
senior engineer possible without in- 
terfering or interrupting work. 

Since the future quality of an engi- 
neering organization depends to a 
large extent on the junior engineers, 
and all replacements are indirectly 
from the ranks of such men, much 
thought is exercised in employing 
them. It is difficult to visualize a 
junior engineer 5 years hence. If we 
could, most of our problems, as well 
as his, would vanish. So, reliance is 
placed on applications and on well- 
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planned and sincerely conducted in- 
terviews. 


It is felt that the characteristics 
most valuable in determining how 
promising a young engineer may be 
at the time of his employment inter- 
view are as follows: 

1. Extent of having acquired sound 
engineering fundamentals. 

2. Attitude, such as sincerity and 
conscientiousness. 

3. Lack of acting or artificial im- 
pressiveness. 

4. Extent of inspiring confidence 
and admiration througn poise, ap- 
pearance and personality. 


5. The indication of more than 
average breadth of knowledge. 

6. A questioning attitude in regard 
to the company—types of jobs and 
future possibilities. 

7. A fair use of good grammar and 
vocabulary. 

8. Average social likes and dislikes. 

9. Some display of initiative and 
sound judgment. 

The chief function of an engineer- 
ing organization is in the field. It is 
here that the most money is spent 
and by far the greater part of the 
organization is employed. The non- 
technical man plays an important 
part in field operations. It is here, 
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too, that judicious use of time and 
materials is so important. 

As anyone responsible for mainte- 
nance and construction work knows, 
many jobs, though well planned, fail 
to run smoothly and often are accom- 
panied by some interference, such as 
insufficient materials, delayed safety 
permits, improper tools, craft serv- 
ices not coordinated, and various 
unforeseen obstacles arising once a 
job is started. All such factors con- 
tribute to delaying a job, and, unless 
they are promptly taken care of under 
the proper supervision, the jobs will 
drag to a point where operation bears 
a considerable burden. As the major 
controllable expense is usually labor, 


the difficulties resulting in lost man- 
hours should be ironed out in advance 
if the work is to be done at reason- 
able cost. 


Benefits of Planning 


The extent of success, or what is 
known as “sourness of a job,” will, 
in practically all cases, depend on 
how well a job is planned and to 
what extent it is controlled. A study 
of most jobs not proceeding accord- 
ing to expectations will generally 
reveal lack of proper information or 
preparation by the immediate super- 
visors. It is true that some difficulties 
will arise in spite of the best efforts 
on the part of supervision, but it is 


well for supervision to analyze itself 
carefully when attempting to deter- 
mine lack of job progress. 


The average workman wants to do 
a job right and in an efficient manner, 
He responds to a well-organized job 
and will respect and work willingly 
for effective leadership. Avoidable 
delays due to frequent changing of 
plans, improper methods, and partic- 
ularly indifferent or poorly qualified 
supervisors tend to cause confusion 
and distraction in the mind of the 
workman. Such conditions will re- 
sult. in his adopting a lackadaisical 
or “hands up” attitude. The benefit 
of good employe morale is fully 
realized and it requires that, in addi- 
tion to first planning the jobs, some 
definite means should be provided 
for the top supervision to know that 
the plans are being carried out or be 
informed of obstacles arising to pre- 
vent work progress. 


To promote this effectiveness and 
to keep all work within the scope of 
the supervisors, the Wood River re- 
finery engineering department em- 
ploys a system whereby the super- 
visors possess sufficient information 
on the status of the jobs at all times 
to be able to detect lagging work, 
probable overexpenditures, and par- 
ticularly repetitive maintenance. The 
more familiar these supervisors are 
with the progress of the many jobs 
proceeding at the same time, the 
more efficiently the work will be 
performed. Obviously, it is impossible 
for top supervision to visit and in- 
spect hundreds of jobs daily as a 
method of obtaining this information. 

Daily conferences in which all 
supervisors take part are employed 
to bring before engineering manage- 
ment the progress of the planned 
work. Routine conferences enable top 
supervision to keep in touch with 
the performance of the individual to 
whom the responsibility has been 
given and provides for the removal 
of obstacles beyond his control. It in- 
sures progress in all the work and 
gives a picture of the volume of 
incomplete projects. The preparation 
of reports requires that the assistants 
post themselves on the information, 
thus insuring their close contact with 
the work. Obstacles to job progress 
are less likely to repeat themselves 
where an admission is made, espe- 
cially when due to laxity on the part 
of supervision. 

On first thought, it might seem 
that conferences aided by reports 
would consume too much of the su- 
pervision’s time. However, much can 
be accomplished in a few minutes 
where alert and businesslike confer- 
ences are held; also, the conference 
affords an opportunity for top super- 
vision to teach and train other super- 
vision wherein its responsibilities lie, 
the ineffectiveness of “passing the 
buck” and the necessity of being 
aggressive, honest, and fair. 
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Separation Plant 


(Continued from page 190) 

The separation plant is located ap- 
proximately 500 ft. from the mine. 
For the present, mining will be han- 
dled by a power shovel and dump 
trucks. During the past summer ap- 
proximately 10,000 cu. yd. of sand 
were excavated and moved in this 
manner during the course of construc- 
tion. Wear of the shovel teeth and 
bucket was not regarded as exces- 
sive and the dump trucks were able 
to discharge their loads without dif- 
ficulty. 


After a consideration of the Pt 
tors involved, it was decided that the 
new unit should be capable of proc- 
essing a minimum of 350 yd. of sand 
per day if it was to provide all the 
information desired as regards oper- 
ation, etc. On this basis and using 
information obtained from operations 
of ithe original pilot plant, company 
engineers prepared flow sheets and 
heat and material balances for the 
new unit. To further assist in the 
design work a small pilot plant was 
built in the laboratories of Alberta 
Research Council. This unit proved 
of invaluable assistance as small runs 
could be made under almost any de- 
sired set of conditions. 

Early in 1945 Born Engineering Co., 
of Tulsa, and its Canadian associates, 
Canadian Brown Steel Tank Co., of 
Brandon, Man., were retained to as- 
sist in the design and fabrication of 
special equipment and to make all 
drawings required for construction. 


Construction Problems 


Since the scene of operations is 250 
air miles north of Edmonton and 50 
miles beyond the end of steel at Wa- 
terways, much preparatory work had 
to be done before actual construction 
got under way. The company obtained 
its own tugs and barges to transport 
equipment from Waterways down the 
Athabaska River to the plant site. 
During the navigation season in 1946 
over 1,500,000 lb. of equipment and 
supplies were moved by this means. 

Due to the high cost of lumber and 
the uncertainty of supply a sawmill 
was erected and all the lumber re- 
quired was manufactured on the job. 

Modern living facilities were pro- 
vided as well as machine shops, ga- 
tages, office, and laboratory, since a 
construction crew working in this lo- 
cality must be completely self-suffi- 
cient. To maintain communication 
with the home office in Edmonton a 
two-way radio was installed and 
weekly air-mail service established. 

Actual construction of the plant 
Proper got under way in the early 
part of 1946. 


Description of Plant and Process 


The works can be roughly divided 
into three main units: separation 
Plant, refinery, and power house. 
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The. separation plant is housed in 
a two-story structural steel and gal- 
vanized iron building 55 by 40 ft. 
In order to facilitate delivery of sand 
from the mine to the plant, this build- 
ing with the raw-materials hopper 
adjoining it is being erected in a 
large excavation on the river bank, 
the top of the raw-materials hopper 
being slightly higher than the top of 
the bank. Dump trucks operating 
from the mine, on the upper level, 
will drive onto an unloading area 
surrounding the hopper and discharge 
their loads directly into the hopper. 

The lower sections of the hopper 


- are equipped with steam and water 


jets to facilitate discharge of the oil 















































sands from the hopper to the screw 
conveyors which move the sands for- 
ward into the separation plant. On 
entering the plant the sand is first 
screened to remove any foreign ob- 
jects which might interfere with op- 
eration of the screw conveyors. The 
sand is next agitated with boiling wa- 
ter in a paddle mixer for a period of 
approximately 15 minutes during 
which time the oil film surrounding 
each grain of sand is scrubbed off 
and replaced by a water film. At the 
same time a certain amount of aera- 
tion of the oil takes place. This aera- 
tion is tremendously important since 
the oil being approximately 10° A.P.I. 
could not be floated without it. Prior 
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to flotation in the separation cell, 
further air is added at the sand dis- 
tributor. The amount of air added at 
this point must be controlled care- 
fully and varied in proportion to the 
rate of feed, degree of saturation of 
the sand, etc. In the separation cell, 
which is also maintained close to 212° 
F., the oil floats and is removed to 
the settling tank in which it remains 
for approximately 6 hours at 200° F. 
Mineral matter which is deposited in 
the settling tank carries oil down with 
it since some of the air has escaped, 
and consequently it is necessary: to 
recycle these settlings to prevent 
waste. 

Sand tailings from the separation 


cell are removed by screw conveyors 
and elevated to a point above the liq- 
uid level in the cell before being de- 
posited in the sand receiver. A sand 
pump taking suction on the receiver 
discharges the sand to the tailings 
dump, which for the present will be 
located in a ravine on the north side 
of the separation plant. 

The process water is withdrawn 
from the separation cell at a uni- 
form rate and settled to remove silt 
accumulations before being reheated 
and returned to the circuit. With- 
drawal and recycling of process water 
is handled by two 500-g.p.m. centrifu- 
gal pumps. Water is heated by steam 
in tubular heat exchangers. 









AS A VALVE SHUTS 
OFF STEAM... 


EAGLE LEAD WOOL 
shuts off bottom water! 











When bottom water threatens to sabotage 
your wells, you can stop it pronto with 
Eagle Lead Wool. This finely stranded, 
metallic wool makes a solid, lasting, water- 
tight seal when tamped into cracks and 
crevices around the bottom of the hole. 
Economical Eagle Lead Wool saves you 
time, oil, money. It’s easy to install—comes 
packed in convenient, 50-pound sacks—is 
easy to place in special cartridge-shaped 
Eagle Wire Containers sized to fit all 
casings. Order through your jobber today! 
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Each conveyor is equipped with 
variable motorized reducers so that 
operating conditions may be altered 
for experimental purposes. 


All vessels are vapor-tight and the 
whole structure is of fireproof con- 
struction. These precautions have 
been taken to eliminate the fires 
which have been responsible for in- 
terrupting operations at another plant 
on at least two occasions. 


Refinery 


The separated oil contains as high 
as 30 per cent water at times. Prior 


‘to being pumped to the refinery the 


oil-water mixture is diluted with a 
550°-e.p. distillate in the ratio of one 
part distillate to two parts oil, dilu- 
tion being controlled by a ratio flow 
controller. This facilitates handling 
and also permits removal of a large 
part of the water by a simple set- 
tling operation. Under average con- 


ditions water content after the set- 


tling operation is around 10 per cent 
of the original oil present. This re- 
maining water presents a problem in 
that it appears to be impossible to 
remove by standard methods. Many 
experiments were made, including 
electro settling in an effort to elimi- 
nate this water, all without success. 
It was finally decided to flash off 
the water prior to refining and to 
do this a small tube still is being 
built in which the oil water distil- 
late mixture will be raised to 350° F. 
and then flashed into an 18-ft. flash 
drum. It is expected that when the 
refinery proper is in operation suf- 
ficient heat will be recovered by 
heat exchange to make the use of 
the heater unnecessary. , 


The crude from the oil sands is 
unique in its susceptibility to heat 
treatment, thermal decomposition 
starting at temperatures below 500° F. 
In view of this characteristic it is 
virtually impossible to subject the 
crude to any ordinary refining oper- 
ation without some cracking taking 
place, and consequently while the re- 
fining operation presently contem- 
plated will be a straight topping prop- 
osition in most respects, it will of 
necessity have some of the character- 
istics of a cracking process. After 
careful laboratory evaluations, it was 
decided that the heater outlet should 
be carried at 750° F. and while con- 
siderable decomposition takes place 
at this temperature deposition of coke 
is slight and it is anticipated that the 
presence of the distillate in the crude 
will increase velocities to a point 
where coking will be little, if any, 
problem. The discharge from the heat- 
er is carried to a flash tower to pre- 
vent any possibility of coke carry- 
ing over and accumulating on the 
trays of the fractionator. Products of 
the present operation will be a small 
quantity of gasoline, larger quantities 
of distillate and gas oil, and the re- 
mainder representing approximately 


THE OIL AND GAS JOURNAL 




















MAI 


lat 





‘igh 
rior 
the 
ha 
one 
ilu- 
‘low 
ling 
arge 
set- 
con- 
set- 
cent 
 re- 
n in 
e to 
fany 
ding 
limi- 
cess. 
1 off 
d to 
yeing 
jistil- 
9° #. 
flash 
1 the 
- suf- 
1 by 
se of 


ds is 
heat 
sition 
00° F. 
it is 
+ the 
oper- 
taking 
he re- 
ntem- 
 prop- 
vill of 
racter- 
After 
it was 
should 
le con- 
, place 
of coke 
hat the 
> crude 
} point 
if any, 
.e heat- 
to pre- 
- carry 
on the 
jucts of 
a small 
santities 
the re- 
imately 


RNAL 





Bigger Filters 





HE advantages of fewer filter units installed in big 
M-E-K Lube Plants are:— 


ok ° rE * K Lower installed cost 


More time on stream 
Lower operating costs 
p L A N T 4 Less maintenance 


The newest General American Conkey solvent dewaxing 

















filter now being constructed is a BIG filter, General Ameri- 
can’s biggest to date — providing 625 square feet of filter 
surface in rotary drum 10’ diameter by 20’ long. 


This large size is practicable due to the Conkey structurally 
ribbed rotary drum construction which adds size option to 
the many other advantages of its design. 


Bulletin #104, now in preparation, will outline other advan- 
tages of this largest size filter unit. Write for your copy 
which will be mailed when available. 











ononal Umenrcan 
PTRANSPORTATIO 
process equipment ¢ steel and alloy plate fabrication 
SALES OFFICE: 10 East 49th St, Dept. 9000, New York 17... opera 






WORKS: Sharon, Pa, East Chicago, Ind. Sin nitty 
OFFICES: Chicago, Sharon, Louisvil, Orlando, Washington, 0. C. " 
Pittsburgh. St. Louis, Salt Lake City, Cleveland 








zkxerreaee ae KK 


Other General American 
Equipment 


TANKS... 

Crude @ Gasoline @ Propane 
Butane @ Chlorine @ Acid 
Blending @ Mixing Water 

TOWERS 
Absorber © Flash 
Bubble © Pressure 

Vacuum ¢ Fractionating 


DEWAXING FILTERS 
STACKS ¢ BINS 
STEEL PLATE FABRICATION 
WIGGINS ROOFS 
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General American Conkey De- 
waxing filters installed in recently 
completed M.E.K. lube oil plant. | 
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65 per cent of the charge, will be a 
heavy fuel oil. 

The refinery has been so designed 
that the addition of a small continu- 
ous coking unit would permit the 
manufacture of a full line of fuel 
products and the elimination of the 
heavy fuel oil. When and if the cok- 
ing unit is added the coke will be 
used as fuel in the boiler house. 
Grates as well as oil burners are be- 
ing installed in the boilers to meet 
this contingency. 


Power House 


Without coking it is not expected 
that the operation will be commer- 
cial and the refinery will aim solely 





at the production of fuel oil and dis- 
tillate for the separation plant and 
power house. 

Steam requirements for the whole 
operation will be generated by two 
two-drum water-tube boilers rated 
at 6,000 lb. per hour each. As men- 
tioned above these boilers are 
equipped to be fired with either oil 
or coke. Electric power is to be gen- 
erated by a turbogenerator rated at 
125 k.v.a. while a diesel generator 
rated at 62.5 k.v.a. will handle peak 
loads and provide power during shut- 
downs and emergencies. Both elec- 
tric and steam-driven compressors are 
being installed to assure an ample 
and continuous air supply. 














* Turn a dial—push a button—get an accurate reading of the 
Liquid Level in any tank on your farm with Telematic’s Remote 
Reading Liquid Level Gauge located in your Central Control 
Office. Or, take complete readings of the entire tank farm in 
a few minutes. At any time this simple “1-2” operation of the 
Telematic Indicator Panel provides accurate readings instantly— 
safely. Eliminates the risky job of hand gauging. Reduces vapor 
losses. Saves Time. Saves Labor. 

ANY TYPE OF TANK, including spheres and spheroids, may be 
gauged with Telematic’s Guardian Liquid Level Gauge. Any number of 
tanks of various types may be connected to one Telematic Indicator Panel 
Regardless ot distance between tanks and indicator panel, heat, cold, 
storms, pressure or specific gravity changes, you get accurate readings 
with Telematic’s Guardian Liquid Level Gauge. Since power is needed 
only when readings are made, power interruptions do not require re- 
setting of the unit. All types of liquids can be gauged with greater effi- 
ciency . . . at less cost . . . with Telematic’s Gauge. 

TELEMATIC OFFERS CONVINCING PROOF of its gauging efficiency 
by pointing to a quarter million dollar Telematic installation made by one 
major pipeline company. Installations have been in constant use dating 
over many years, without a single expenditure other than normal main- 
tenance cost. We urge you—investigate this remarkable unit today—easy 
to install—ready to pay its way through substantial savings. Write for 
your copy of Telematic’s booklet today. 


TELEMATIC CORPORATION 


1702 West Washington Bivd. Chicago 12, Illinois, U.S.A. 











Water will be drawn directly from 
Athabaska River and there will be a 
battery of two filters as well as a 
chlorinator to treat water for camp 
use. 

The power-house building is of 
structural steel and galvanized-iron 
construction 70 ft. by 35 ft. 


Costs 


Total completed costs of the plant 
are now known with a fair degree of 
accuracy and these indicate that the 
investment per daily barrel of pro- 
duction will be approximately $1,010. 
This includes mining equipment, sep- 
aration plant, and 60 per cent of the 
investment in the power house (por- 
tion allocatable to separation). It has 
been calculated that the investment 
per barrel of daily production in 
Turner Valley at present is approxi- 
mately $3,460. 

The project has now advanced to a 
stage where a visualization of operat- 
ing procedures can be made with a 
high degree of accuracy and on the 
basis of these studies, it is estimated 
that operating costs will be approxi- 
mately as follows: 





Costs Cents 

Item— per day per bbl. 
| SEA eee re $3.43 0.98 
SPAS oS vise ame tote} Ok 85.95 24.6 
Re ers ye 127.40 35.4 
Power steam, etc.j ...... 89.80 25.6 
CU Osos da vcdaecuen sce 3.50 10 
Clerical and laboratory... 12.00 3.43 
a a eae 20.00 5.5 
RE oye ccs Ses oss s a9 10.00 2.85 
eo aaa ec pandas $382.08 99.36 





*Based on 4 ft. of overburden which is 
depth at present time. {Includes depreci- 
ation and maintenance on equipment. 


Future Prospects 


Assuming that these estimates are 
reasonably accurate it can readily be 
seen that an a large-scale operation 
Operating costs will be well below 
$1 per barrel What economies can be 
effected in operation are difficult to 
predict; however, the largest manu- 
facturers of earth-moving equipment 
in the world feel confident that on a 
large operation mining costs would 
not exceed 15 cents per cubic yard. 
This estimate is based on a survey 
made during the past summer. Since 
the separation process itself is rela- 
tively simple it is likely that actual 
separation could be carried on for 
a maximum of 50 cents per barrel 
placing the over-all cost per barrel 
in the neighborhood of 65 cents on a 
large operation. It is also felt that 
the investment per barrel of daily 
production could be greatly reduced 
in a large plant, which would further 
affect the over-all picture as regards 
costs. 

For further information the reader 
is referred to various publications by 
K. A. Clark of Research Council of 
Alberta, Universal Oil Products Co., 
and the Department of Mines, Ot- 
tawa, Canada, as well as Oil Sands, 
Ltd., Edmonton, Alta. 


THE OIL AND GAS JOURNAL 














att 
ope 
is, 


* tua 


tail 
exi 
acc 
the 
car 


» har 


har 
the 


_ Ove 


tho 
lim 
spc 


ter 
lign 





; are 
y be 
ation 
elow 
n be 
lt to 
anu- 
ment 
on a 
rould 
yard. 
irvey 
Since 
rela- 
ctual 
1 for 
arrel 
arrel 
on a 
that 
daily 
luced 
rther 
gards 


eader 
as by 
il of 
; Co. 


‘ands, 








Fig. 1—{Above) Typical flow of vapors and liquid in conventional 
bubble tower. showing how each flow may oo ee 
“low efficiency of fractionation <° 


Fig. 2—{Right) Typical flow of vapor and liquid in Kaskade tray. 
showing uniformity and efficiency of fractionation 


CASCADE-TYPE TRAY 
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Introduces New Fractionating Principle 


I was only under the stress of war 

conditions that a really concerted 
attempt was made to delve into the 
operation of bubble-tray towers, that 
is, to attempt to see what was ac- 


’ tually occurring inside the steel cur- 


tain. This research showed that no 
existing formulas adequately took inte 
account all the factors entering into 
the determination of efficiency and 
capacity. 

It became apparent. that liquid- 


‘ handling capacity rather than vapor- 


handling capacity was in most cases 
the limiting factor in determining 


, Over-all tower capacity. Moreover, al- 


though usual engineering practice 
limits the velocity of liquid over the 
weir, through and under the down- 
spout, no formulas yet devised de- 
termine accurately the resistance to 
liquid flow across the tray, although 


*The Koch Engineering Co., Inc. 


MARCH 22, 1947 


by H. Litwin* 


A NEW principle of fractionation has 

been introduced by the develop- 
ment of the cascade type of vapor- 
liquid contact tray described in this 
article. Vapor and liquid are brought 
together under uniform conditions in 
a series of cascades and are separated 
by centrifugal force. Capacities of ex- 
isting towers are increased greatly 
by replacement of bubble trays with 
the cascade (Kaskade) type, one tow- 
er. showing more than 100 per cent 
capacity increase. Data given show 
that this new tray has 36 per cent 
greater capacity, and 25 per cent 
greater efficiency than bubble trays 
of the same diameter. 


a good effort has been made.’ The 
problem is further complicated by the 
lack of knowledge of the actual den- 
sity of the liquid flowing across the 
tray and through the downpour. 





Some improvements have been 
made in recent years with the view 
of decreasing the resistance to liquid 
flow across the tray by eliminating 
certain obstructions such as cap-hold- 
ing-down devices in the path of the 
liquid. Further improvement has been 
made by employing multipass de- 
signs for the larger towers which 
not only shorten the liquid path but 
provide additional weir length and 
better utilization of downpour area. 
However, the increased liquid capac- 
ity is not obtained without cost since 
with a multiple-pass tray the area 
available for bubble caps is reduced, 
the possibility of unequal liquid 
flows through the several passes is 
introduced and the complications of 
design and fabrication cost are in- 
creased. 


In spite of these improvements 
which have measurably increased ca- 
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Fig. 3—Comparison of pressure drop through Kaskade and bubble tray 


pacities, the bubble tray retains sev- 
eral fundamental weaknesses: 

1. The total area of a bubble tray 
to be divided among caps, disengag- 
ing space, and downpour obviously 
is fixed. If one of these characteristics 
is increased it is only at the expense 
of the others, and oftentimes disen- 
gaging space is the one that suffers 
due to the tendency to crowd as 
many caps as possible on the tray. 

2. Space is taken up and pressure 
drop is increased by necessity of 
vapor-flow reversal up the riser and 
back down through the annular space 
between riser and cap. 

3. The contact between vapor and 
liquid is limited principally to that 
taking place as the vapor passes 
through the slots in the caps with 
very little further contact occurring 
before the vapor passes to the next 
tray above. 

4. Regardless of design, the treat- 
ment given vapor and liquid across 
the tray is not uniform since: 

(a) The composition of the liquid 
varies across the tray. 

(b) The quantity of liquid passing 
along each cap and the length of 
liquid travel is not uniform across 
the tray. 

(c) A liquid gradient is built up 
from the inlet to outlet side of the 
tray so that the head to be overcome 
by the vapors is not uniform. This 
allows a greater quantity of vapor 
to pass through the caps on the out- 
let than on the inlet side. As the 
liquid load increases the gradient 
increases until no vapor flows through 
the caps on the inlet side of the tray. 
Since all the vapor must flow through 
the caps on the outlet side the veloc- 
ity increases with resulting increase 
iM pressure drop and entrainment. 

ith no vapor flowing through some 
of the caps this permits liquid to 

Ww down the risers without con- 
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tacting the vapors as illustrated in 
Fig. 1. In addition, the vapor velocity 
is so high through the few operating 
caps that the liquid is blown or 
“coned” with resulting extremely 
poor contact and excessive entrain- 
ment. As the load increases still fur- 
ther the pressure drop increases very 
rapidly until it exceeds the available 
head in the downpour and the tower 
surges, floods and “pukes.” This liq- 
uid buildup is of course greatly ac- 
centuated in the larger tower sizes, 
so that a 12-ft. diameter tray will 
not handle four times the load of a 
6-ft. diameter tray. 

A large amount of experimental 
work has been carried out by Koch 
Engineering Co. over a period of sev- 
eral years on fractionating apparatus 


2136 624 8/0 1512 B/D 
BENZOL-CUMENE 5 CUME! & RECY: 
FEED HEAVIER BENZOL 


Fig. 4—Flow chart of benzol-cumene stripper 





with the view of increasing capacity, 
improving efficiency, and in general 
eliminating the limitations and draw- 
backs of the conventional bubble 
tray. The design which was finally 
evolved, called the Koch Kaskade 
tray, is shown in principle in Fig. 2. 
In this fractionating apparatus liquid 
entering through a downpour from 
the tray above is fed into one of the 
parallel vapor streams entering from 
the tray below and the resulting mix- 
ture is hurled violently against a solid 
plate to which is attached a perforated 
baffle. The velocity of the mixture 
creates considerable centrifugal force 
as the mixture flows along and up the 
baffle, forcing all of the liquid and 
a portion of the vapor through the 
perforations. As the load increases 
the froth is thrown higher along the 
face of the baffle. 

The liquid separates from the va- 
por on the other face of the baffle 
in a vigorous bubbling action and 
flows down the baffle to feed into 
the next trough where the operation 
is repeated. As the liquid passes 
through the last perforated baffle it 
drops into a downpour to be fed 
into the tray below. A major portion 
of the vapor passes upward along the 
near side of the baffle and is de- 
flected by the backwardly curved 
edge at the top to knock down any 
entrainment. Due to the stair-step 
arrangement of troughs there is no 
chance for liquid buildup, so that 
very large quantities of liquid can 
be handled. Moreover, since all the 
liquid passes into each trough suc- 
cessively, all the liquid receives the 
same treatment. 

Due to the violence of vapor-liquid 
mixing the liquid is broken up into 
very fine droplets so that high frac- 
tionating efficiency is obtained even 
with cold and relatively viscous oils 
such as found in absorbers. Further- 
more a large contacting surface is 
provided by the perforated baffles. 

Fundamentally the Kaskade tray 
action is that of vapor-liquid mixing 
and then separation by mechanical 
means, namely centrifugal force, 
which provides many times the vapor- 
liquid separating force available in a 
bubble tray depending for separation 
only on the simple difference in den- 
sity between vapor and liquid. 

For further description of the prin- 
ciples involved in the design and 
operation of the Kaskade tray the 
patent? may be consulted. 

Fig. 2 illustrates a single contacting 
unit applicable to the smaller sizes 
of towers. For towers 3 ft. in diam- 
eter and larger a tray contains two 
or more cascading units, each consist- 
ing of several troughs welded into a 
rectangular housing which forms a 
section, with removable baffles fas- 
tened to the front of each trough. To 
each section is attached also a rec- 
tangular downpour extending the full 
length of the unit. The several sec- 
tions are supported on a flat plate 













































TABLE 1—DIMENSIONS OF TYPICAL KASKADE TRAYS 
Downpour Weir length, 


No. of Troughs 
Tower cascading per 
diameter sections section 
TS ee 1 6 
El tlt aie en GS 2 3 
ee. s AGstvase se 2 4 
OOF. so si Beene 2 5 
Ys recat keh dee 4 3 
ee 4 3 
a” :. os tation seeen 4 3 
eet St neh et 8 
OS. Si recs eee 10 o 


welded to the tower shell, the plate 
serving also to redistribute the liquid 
entering from the downpours of the 
tray above. The number of troughs 
in each cascading unit can be varied 
readily to suit particular require- 
ments cf vapor and liquid areas and 
desired degree of contacting. The sec- 
tions are designed so that they can 
be inserted or removed readily 
through an ordinary manway. 

With the Kaskade design greater 
vapor areas, downpour areas, and 
weir lengths are provided concurrent- 
ly than can be obtained in the bubble 
tray. By way of illustration these 
characteristics are listed in Table 1 
for commercial trays now in opera- 
tion although it is to be noted that 
the proportions can be varied widely. 

With the elimination of practically 
all liquid head to be overcome by the 
vapors plus provision of ample vapor 
and liquid passages, the pressure drop 
through the Kaskade tray is appre- 
ciably less than that through the 
bubble tray operating under the same 
vapor and liquid loads. Fig. 3 shows 
the results of one series of tests in 
which a laboratory model Kaskade 
tray with 10-in. weir containing four 
troughs was compared with a bubble 
tray of the same diameter containing 
three 6-in. bubble caps, using air and 
water as the contacting fluids. Curves 
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the bubble tray. At the same pressure 
drop through the Kaskade tray as 
found with the bubble tray at the 
vapor rate given by the Brown- 
Souders formula’ the vapor flow 
through the Kaskade tray is almost 
double that through the bubble tray. 
From visual inspection this rate for 
the bubble tray reached the limit of 
its capacity without excessive en- 
trainment, but the limit for the Kas- 


1, 2, 3, and 4 give pressure drop at 
constant liquid rate and varying va- 
por flows for the Kaskade tray while 
Curve 5 shows pressure drop for the 
bubble tray. It is seen that for the 
same liquid and vapor rates the pres- 
sure drop through the Kaskade tray 
is approximately half that through 


kade tray was not found at any of the 
air rates used. 

Kaskade trays constructed of steel 
and various alloys have been used 
successfully in commercial operation 
over a period of several years. Among 
the services for which they have 
been employed are crude distillation, 
extremely close-cut naphtha frac- 
tionation, cracking-plant towers, ab- 


TABLE 2—COMPARISON OF KASKADE AND BUBBLE TRAY ABSORBERS 








; Kaskade tray Bubble tray 
Diameter, ft. 6 7 
No. absorption trays ets mina 16 20 
Residue gas vol., st. cu. ft./day 27,800,000 27,600,000 
Oil rate, g.p.d. . ie 314,500 308, 
Pressure, psig. 51.5 51.5 
Lean-oil temp., °F. ... inate 69 69 
micn-Our Gomp., °F. .....5........ 90 90 
Lean-oil gravity, °A.P.I. 41.0 41.0 
Lean oil 
Inlet gas Residue gas Inletgas Residue gas mol.vol.% 
Pod. analyses— mol. vol.% mol. vol.% mol.vol.% mol.vol. % liq. vol. % 
Nitrogen h 7 Phe 84 A 91 
SIREN as ttre et ee es ee re 14 13 13 
BENS o 5  Uek Sab weneoe a> Poche 81.41 82.78 79.76 82.42 
lie oo en eh nu cia Sects 10.63 10.47 10.84 10.14 
ia NS oe Aes 4.60 4.18 4.76 4.47 
SE... sNGlpL ris ss eOkbis ees -70 37 48 32 
ND ana ters ack sind Sys ORES OAS 1.37 1.19 1.64 1.30 
Isopentane 35 15 .29 11 a 
.09 
ig cs ni cca Ba cs 45 09 49 ll 44 
37 
Hexanes ‘ me 12 05 28 09 60 
57 
Heptanes+ tte od 37 .04 .20 98.85 
98.97 
Total 100.00 100.00 100.00 100.00 100.00 
sorbers, recovery and_ stabilization 


‘A“- BENZOL STRIPPER CHARGE 


"B"- KASKADE DECK OVERHEAD 


“C"- KASKADE DECK BOTTOMS 


“OD” - BUBBLE DECK OVERHEAD 





Fig. 5—Distillation curves for benzol-cumene stripper 


units, etc. 

In several instances Kaskade trays 
replaced trays in existing towers 
which had been considerably over- 
loaded. No difficulty was experienced 
in making the conversion and in each 
case the Kaskade trays in operation 
carried the load easily and smoothly 
and performed a better fractionating 
job than the conventional trays had 
done. 

One interesting replacement job 
was that of a benzol-cumene strip- 
ping tower on a catalytic polymeri- 
zation unit in which the original 4 
ft. diameter bubble tray was over- 
loaded at a charge rate of approxi- 
mately 2,000 bbl. per day. After re- 
placement with 4-ft. diameter Kas- 
kade trays the limiting capacity was 
not reached at a charge rate of ap- 
proximately 4,000 bbl. per day. The 
operating conditions for the Kaskade 
trays shortly after they were put into 
service in November 1943 are shown 
in Fig. 4. The distillation curves of 
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NOW AVAILABLE! Automatic 
Proportioning or Ratio Control 


Milton Roy Pumps are controlled volume metering units, designed to meter 
and pump practically any liquid in volumes as low as 1 pint per hour to as 
high as 23 gallons per minute per pump side and against pressures as high 
as 20,000 Ibs. per square inch. Because of the high degree of accuracy of 
volumetric measurement made possible by the Milton Roy step valve de- 
sign, these pumps have found many applications as components of automatic 
chemical feed systems such as shown above. 





Consider the advantages of such automatic control as applied to neutraliza- 
tion of sulfides, addition of inhibitors, control of catalyst make-up, polymeri- 
zation and blending and other refinery purposes. 


We are prepared to engineer and supply com- 
plete automatic feed systems, including meters, 
pumps, actuating control devices, etc. 





Write for new Catalog 146, also Technical 
Paper No. 54 and Bulletin 468, which discuss 
controlled volume pumping and automatic 
: chemical feed systems. 


MILTON Foy COMPANY 


E. MERMAID AVE.. CHESTNUT HILL, PHILA. 18, PA 








the charge and products obtained 
with the Kaskade trays under these 
conditions compared to results ob- 
tained with the old bubble trays un- 
der the same conditions are shown in 
Fig. 5. 

Another comparison between Kas- 
kade and bubble decks was obtained 
from commercial operation in a nat- 
ural gasoline plant where a 6-ft, 
diameter, 16-Kaskade-tray absorber 
is operated in parallel with a 1-ft. 


























Fig. 6—Arrangement of multiple Kaskade 
trays in tower, illustrating down-flow connec- 
tions between levels 


diameter, 20-bubble-tray absorber. 
When these absorbers are operated 
at approximately their maximum ca- 
pacity without excessive entrainment 
the load carried ‘by each tower is 
the same. The operating conditions 
and gas analyses are given in Table 2 
for one test. These figures show that 
the Kaskade tray capacity is 36 per 
cent greater than that of the bubble 
tray and the tray efficiency approxi- 
mately 25 per cent greater, based on 
substantially the same gasoline re- 
covery with both towers. 


Conclusions 


The Koch Kaskade tray as a radi- 
cally different device for vapor-liquid 
contacting and fractionation has the 
following advantages over the con- 
ventional bubble tray: 

1. It has approximately 50 per cent 
greater vapor and liquid capacity. 

2. It is less subject to surging and 
flooding at varied loads. 

3. Its pressure drop is less for the 
same throughput. 

4. It has better efficiency. 
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1947 Refining 
Developments 


(Continued from page 193) 

the octane-rating improvement in 
thermal gasolines is in the formation 
of large percentages of olefins, espe- 
cially in the lower-boiling range of 
the fuel. Thermally cracked gasoline 
shows good antiknock properties at 
low speeds with less improvement at 
high speeds. While catalytic gasoline 
has considerable quantities of olefins 
also, it is much higher in isoparaffins, 
naphthenes, and aromatics than is 
thermal gasoline. Catalytic gasoline 
also carries its high antiknock proper- 
ties into the higher-boiling range of 
the fuel, and increases efficiency of 
high-speed operation; it raises the 
total yield of gasoline possible, since 
it is possible to run to higher end 
points without reducing octane rat- 
ing of the fuel below competitive 
levels, while thermal gasoline must 
be cut at 400°-410° F. to avoid inclu- 
sion of the low-grade heavy ends. 
Inclusion of the heavier fractions also 
tends to raise yields over-all since a 
correspondingly greater amount of 
light ends theoretically may be in- 
cluded to balance the low volatility of 
the heavy material. 


Therefore the trend in automotive- 
engine design is toward changes 
which enable the engine to take ad- 
vantage of the blends of fuels of 
both types and to utilize fuels which 
have high antiknock quality through- 
out their boiling ranges. Trend now 
seems to be toward the valve-in-head 
type of engine, typified by the Chev- 
rolet and Buick engines, rather than 
to the more common L-head motor, 
since these engines are claimed to 
operate better on a given octane rat- 
ing, or to give a satisfactory perform- 
ance on lower octane numbers than 
do L-head engines of the same ratios. 


Because of the complementary na- 
ture of the two types of cracked 
gasoline components, mentioned 
above, and because the thermal 
cracking unit can process recycle oil 
from the catalytic somewhat more 
profitably than the catalytic unit 
can crack the same material, the 
thermal cracking unit is far from 
passing out of the refining picture. 
The thermal cracker can operate in 
conjunction with the catalytic cracker 
as indicated, each supplementing the 
other to manufacture a more balanced 
motor fuel with higher over-all 
yields, we are told. 


An added impetus is given also, 
Tecently, to catalytic polymerization 
of otherwise waste unsaturated refin- 
ery light fractions by the need for 
higher yields and higher octane rat- 
Ings. Operation of selective polymeri- 
zation in both so-called phosphoric 
acid and phosphate catalyzed proc- 
esses especially during the war and 
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later has aided in improvement of 
the processes in vital details. Cata- 
lysts have been improved until 120- 
150 gal. of polymer of gasoline range 
is obtained per pound of catalyst be- 
fore the latter is spent. The develop- 
ment of the process for dehydration of 
new catalyst before its introduction 
into the process has sped up the 
bringing of the unit on stream, after 
refilling with new catalyst, by 24-48 
hours it is understood, reducing the 
time the unit is off stream and in- 
creasing its over-all efficiency. 


Trends in yields and demand for 
products appear to be moving in- 
evitably in the direction of more 
middle-fraction oils such as distil- 
late fuels, diesel fuels, furnace oils, 
and similar products. If this trend is 
real, the use of catalytic cracking 
processes gives the refiner a definite 
advantage, since recycle oils and ca- 
talytically cracked gas oil materials 
are superior to those obtained from 
thermal cracking. Catalytic processes 
permit the refiner also to reduce 
materially his yield of heavy residual 
fuel oil and to sell more of his barrel 
of crude at higher prices, according 
to authorities in this field. As road- 
building programs get more under 
way the demands for road oils and 
asphaltic products will increase con- 
siderably, it is expected. 

Technical developments in synthe- 
tic-petroleum operations received 
strong impetus during 1946 and one 
large unit—6,000 bbl. of gasoline, etc., 
per day—is planned by Stanolind Oil 
& Gas Co. and associates for western 
Kansas to start Construction during 
1947, it is understood. Another unit 
of about the same output capacity is 
well under way in southern Texas by 
Carthage Hydrocol, Inc., using a proc- 
ess developed by Hydrocarbon Re- 
search, Inc., and employing the 
Fischer-Tropsch principles with 
Fluid-type catalyst. Using an iron 
catalyst less active than the cobalt 
catalyst of the Germans, but far more 
rugged and long lived and yielding 
a much more desirable, high-octane- 
number gasoline, American practice 
shows about 65 per cent liquid yield 
based on the carbon in the gas 
charged, of which 83 per cent is 10 
lb. R.v.p. gasoline of 80 A.S.T.M. 
octane number, 89 research rating and 
about 87 road octane number. Some 
10 per cent is 45-50. cetane-number 
diesel fuel, 7-8 per cent heavy oils 
high in paraffin-wax content, it is 
reported. The olefin content of the 
gasoline and lighter hydrocarbons 1s 
said to be high. 

Diesel fuel of 100 cetane number 
can be made by varying the condi- 
tions but the yields and properties of 
other products are changed undesira- 
bly. Costs are estimated to be 5 cents 
per gallon of gasoline with gas at 5 
cents per thousand cubic feet. Invest- 
ment is estimated at $3,000-$3,500 
per barrel of output. 
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In Refinery Instrumentation 


















































tance, not only since improvements 
in temperature measurement are 
made possible, but because the de- 
tection of other variables such as pH, 
high vacuums, chemical composition, 
force (strain) also enjoy equally the 
advantages of the electronic poten- 
tiometer. 


Potentiometer circuit.— The basic 
circuit of one type of electronic po- 
tentiometer is illustrated in Fig. 1. 
Note that the conventional cyclic. re- 
balancing mechanism has been re- 
placed with a motor which continu- 
ously rebalances the indicating and 
recording system to correspond to 
changes in the measured variable. 
Briefly, the direct current millivolt- 
age created by the thermocouple is 
changed to an alternating current 
voltage of proportional magnitude in 
a converter. The converter essential- - 
ly is a flat metal reed oscillating be- 
tween two contacts connected to the 
opposite ends of the primary wind- 
ing of an input transformer. The un- 
balanced direct-current voltage is im- 
pressed across the converter and the 
center tap of the primary winding of 
the input transformer. As the reed 
moves from one contact to the other, 
any unbalanced direct current volt- 
age will cause direct current to flow 
first in one direction through one- 
half the primary winding, then in the 
opposite direction through the other 
half. This action generates an alter- 
nating flux in the input-transformer 
core which, in turn, induces an alter- 
nating voltage on the transformer sec- 
ondary. 


The action of the converter is re- 
lated to the alternating-current-sup- 
ply voltage by the energizing coil 
which is excited by the alternating- 
current-supply voltage through a 
stepdown transformer. The reed is 
polarized by a permanent magnet and, 
therefore, is actuated by the ener- 
gizing coil to oscillate in synchro- 
nism with the alternating current 
supply voltage. The reed closes one 
contact to the transformer for one- 
half the supply voltage cycle and the 
other contact for the other half, mak- 
ing one complete oscillation for each 
cycle. The direct current flowing in 
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Fig. 1—Schematic diagram of electric potentiometer. (Courtesy Brown Instrument Co.) 


each half of the transformer primary 
winding, therefore, will create an al- 
ternating voltage in the transformer 
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INDICATED VOLTAGE*PERCENT CONTROLLER SCALE 


secondary of the same frequency as 
the supply voltage. This alternating 
voltage is amplified in voltage and 
power to where it will actuate a two- 
phase balancing motor. 


If there is an unbalance between 
the slide-wire voltage and the ther- 
mocouple voltage, the balancing mo- 
tor functions to rebalance the two 
voltages by moving the slider on the 
slide wire. The direction in which 
the motor turns is determined by a 
definite phase relationship between 
the alternating-current-supply volt- 
age and the amplified alternating- 
current thermocouple voltage. This 
relationship depends, of course, upon 
whether the measured variable is in- 
creasing or decreasing in magnitude. 

Advantages to automatic control.— 
The employment of electronic prin- 
ciples in the potentiometer has re- 
duced measuring lag to such an ex- 
tent that closeness of control never 
before obtained with any form of in- 











dustrial controller is now routine. 
Where as many as 24 seconds were 
formerly required for a pneumatic 
controller to respond completely to 
a change in temperature, the elec- 
tronic-type potentiometer with pro- 
portional-plus-reset control responds 
completely in about 2 seconds. In 
general, it can be stated that the elec- 
tronic potentiometer has detected the 
change in temperature and has made 
a suitable correction in the control 
valve setting before the galvanome- 
ter-type potentiometer has recognized 
the fact that any change in temper- 
ature has occurred. 


Such response obviously permits 
the use of much narrower throttling 
ranges (proportional bands) with 
consequent greater hold on the proc- 
ess and closer over-all control. Sim- 
ilar characteristics are noted on elec- 
tric contact controllers, where the 
amplitude of the temperature cycle 
may be reduced to one-fifth that pro- 
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duced by the conventional instru- 
ment. 

In sharp contrast, the periodic (gal- ~ 
vanometer) type instrument must © 
wait about 2% seconds before any 
change is detected, after which the © 
required correction is made in a © 
series of slow step-like movements, 
Meanwhile, the temperature contin- 
ues to deviate from the desired con- 
trol point. The comparative response 
of one type electronic potentiometer 
and a periodic-type instrument is il- 
lustrated in Fig. 2. When a change 


.in controlled variable on the order 


of 0.2 per cent of scale span takes 
place, which is quite normal in the 
close control of fractionating col- 
umns, the electronic instrument re- 
sponds and institutes control action 
within % second, while the periodic 
instrument does nothing about it for 
approximately 2% seconds. A com- 
plete correction is made by the elec- 
tronic instrument in 2 seconds, while 
the periodic instrument requires 24 
seconds. 

Although the sensitivity of the gal- 
vanometer-type instrument is limit- 
ed by the fundamental considerations 
of galvanometer design, much higher 
sensitivity can be obtained in the 
electronic potentiometer through the 
use of several stages’of electronic am- 
plification. In one standard instru- 
ment, three stages of amplification 
are used to obtain’a sensitivity on the 
order of 0.1° F. which is almost eight 
times the sensitivity possible with 
galvanometer-type instruments. 


The comparative balancing actions 
of multiple recorders of the electronic 
and periodic types are shown in Fig. 
3. Note that the faster recording cycle 
on the electronic instrument is due 
to the continuous motion of the print 
carriage from point to point. The 
characteristically intermittent step- 
like motion of the print carriage of 
the periodic types is also shown. 
These steps, as shown graphically, are 
required to permit the galvanometer 
to assume a new deflection corre- 
sponding to the residual unbalance. 

Electronics in thermometers and 
pressure gages.—Although the petro- 
leum industry has replaced many 
thermometers in critical control ap- 
plications with thermocouple pyrom- 
eters, there still remain a large num- 
ber of thermometer applications in 
the average refinery. Pressure-type 
thermometers (liquid, vapor, and gas- 
filled) have recently been vastly im- 
proved from the standpoint of elec- 
tric automatic control through the ad- 
dition of an electronic circuit which 
provides on-off, two-position, oF 
three-position control. Design of the 
new controllers is based on the prin- 
ciple that a metal vane interposed 
between two oscillator coils in an 
electronic circuit will cause the 0s- 
cillation to change or stop, depend- 
ing upon the circuit arrangements. 
The presence or absence of oscillation 
(Continued on page 255) 
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HOUDRY 
LABORATORIES 


First aud Foremost 
ta Catalytic Cracking 


Houdry was first to make catalytic cracking commercially practi- 


cable—pioneered its development nearly a quarter-century ago. 

Houdry remains foremost in catalytic research—for there is more 
catalytic “know-how” in Houdry Laboratories than can be found 
in any similar scientific organization, regardless of size or 
sponsorship. 

Located near Marcus Hook, Pa., Houdry Laboratories are among 
the most modern, best equipped, most ably staffed laboratories 
in the world. From their hundreds of top-flight chemists, chemical 
engineers, mechanical engineers, technicians and specialists in 
refinery operation, flows a priceless stream of discovery, con- 
tributing enormously to the success of Houdry licensees, to the 


progress of the petroleum industry and to the welfare of society. 
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DEVELOPMENT LAB- 
ORATORIES. A gen- 
eral view showing 
some of the many pilot 
plants which cre nec- 
essary for developing 
cotclytic processes 
and for providing ac- 
curate information 
for Houdry licensees. 
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ROCESS research at Houdry is directed toward 
the finding of new reactions which may 
improve refining methods and conserve mate- 

rial resources. Hundreds of possibilities are in- 
vestigated by research groups on a small scale. 
Those having promise are turned over to devel- 


opment groups for pilot-plant experimentation. 


In process development, pilot plants are con- 
structed and operated to perform the desired 
reactions and models of proposed commercial 
designs are tested. Currently, the Houdry Process 
Development Laboratory operates 15 to 20 such 
units to determine, with utmost accuracy, results 
reproducible on a commercial scale. Complete 
facilities are available for TCC and Houdry 
fixed-bed catalytic cracking and treating, poly- 
merization, dehydrogenation and desulfuriza- 
tion, as well as other catalytic and non-catalytic 
refining processes. 


The separation of isotopes of carbon and 
other elements, and tracer studies involving these 
materials, are an interesting part of Houdry funda- 
mental research which has commanded nation- 
wide attention. Two units for the separation of C'? 
are in operation and another for the separation 


of O'* is under way. 
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TCC PILOT PLANTS. These two units are used for the 
evaluation of charging stock and the development of 
new applications for the TC C process. Pilot plant data 
are in exact agreement with commercial T C C operation. 





CATALYST RESEARCH 
DEVELOPMENT 











OUDRY was first to perfect, and produce 

commercially, natural catalysts for the 

catalytic cracking of petroleum. Similarly, 
Houdry was first to perfect and produce syn- 
thetic catalysts. Continuous research and 
development serve to maintain and enhance 
Houdry’s leadership in the catalyst field and 
help Houdry licensees to keep abreast of major 
improvements in refining techniques. 


Catalyst Research in Houdry Laboratories 
aims to improve catalysts used in existing 
commercial processes and to discover new 
catalysts for processes under development. 
Extensive study of physical and other char- 
acteristics of catalytic materials is made to 
determine the fundamental propertics which 
impart catalyst activity. Information thus 
secured is applied to the development of new 
catalysts possessing improved characteristics. 


Catalyst Development translates such knowl- 
edge from the research stage to the production 
stage, adapting the means and methods of 
small-scale experimentation to large-scale 
manufacture. Equipment in the Houdry catalyst 
development laboratory duplicates commer- 
cial conditions of mixing, grinding, drying, 
pelleting and other steps used in the volume 
production of catalyst. 


CATALYST EXTRUSION. Forming catalyst pellets in 
one of the modern specialized types of equipment 
available in the catalyst development laboratory. 


Below 

EMISSION SPECTROGRAPH. This 
specially designed analytical instru- 
ment is used for qualitative and quan- 
titative analyses of metals in catalysts. 


Bottom 

DENSITOMETER. Spectrum obtained 
from the Emission Spectrograph is 
scanned and measured to complete 
the analysis of cotalytic materials. 
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THE SERVICE 
LABORATORIES 


THE ANALYTICAL LABORATORIES. 
Here complete facilities are available 
for analytical determinations of all 
degrees of complexities from bromine 
numbers to complete silicate analyses. 


OUDRY Service Laboratories perform 
almost innumerable tests and anal- 


yses to help Houdry licensees to 
secure optimum yields and maximum 
earnings. Their functions include catalyst 
analysis for composition and activity; 
catalyst testing; pilot-plant evaluation 
studies of potential charge stocks, with 
complete inspections of all catalytic prod- 
ucts as to octane numbers, gravities, 
distillation, vapor pressures, pour points, 
aniline numbers, diesel index, viscosities, 
sulfurs, etc. 

The most modern physio-chemical 
analytical methods are used, including a 
Mass Spectrometer, Emission Spectro- 
graph, Ultra-Violet Spectrophotometer, 
and X-ray Diffraction machine. 

The petroleum testing laboratory has 
developed more than 50 different test 
procedures, some of which have been 
adopted as ASTM standards. 

The catalyst testing laboratory prede- 
termines the performance of catalyst— 
as to activity, stability and selectivity— 
with any submitted charging stock. 





THE ELECTRICAL COMPUTER solves up to 12 simul- 
taneous equations in a matter of minutes, as a means 
of facilitating the Mass Spectrometer gas analyses. 


GAS ANALYSIS LABORATORY. Automatic low temper- 
ature fractionating columns assist in the gas analysis work. 





THE MASS SPECTROMETER is em- 
ployed in the rapid and accurate de- 
termination of the composition of mix- 
tures of light gaseous hydrocarbons. 


PETROLEUM TESTING LABORATORY. 
One corner of the petroleum testing 
laboratory in which gasoline and other 
petroleum samples are subjected to all 
standard chemical and physical tests. 
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The list of Houdry licensees } 
is the Blue Book 
of refining 
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POWER CONNECTIONS <--—-~ 
Fig. 4—(Courtesy Brown Instrument Co.) 





Fig. 5—Geiger Miiller tube (Courtesy North American Philips Co., Inc.) 


determines whether or not current 
will flow in the tube circuit. 

The relative positions of various 
components of the control circuit 
within the new unit are shown in 
Fig. 4. A dual triode amplifier (7N7) 
vacuum tube is illustrated at the left 
of the diagram. The electronic circuit 
is such that one section of the tube 
is associated with the oscillating cir- 
cuit as well as with the relay actu- 
ating coil, while the other section 
serves to supplement the actual os- 
cillating tube current flowing through 
the relay coil. Use of the second sec- 
tion results in 60 per cent more cur- 
rent being available to operate the 
relay. If the first tube section should 
fail, sufficient current to hold the 
relay in cannot flow through the sec- 
ond section itself. Safe failure of the 
controller thus is assured. 

A builtin transformer steps up line 
voltage to 250 volts and passes it to 
| the vacuum tube, oscillator coils, and 
telay coil. The vacuum tube both rec- 
| lifies and amplifies the direct current 
which actuates the relay coils. 

Location of the vane, which is de- 
termined by the connection between 
the vane and the spiral in the ther- 
. Mometer or pressure gage, with re- 
| SPect to the two oscillator coils de- 

termines whether or not high fre- 
quency (oscillating) energy is per- 
mitted to pass between the coils. 
When the vane is not between the 
Coils, this flow of high-frequency cur- 
Tent suppresses the direct current to 
-@ point where it is insufficient to 
 @tuate the relay coil which is, there- 
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fore, deenergized. Upon moving be- 
tween the coils, as shown in Fig. 4, 
the vane cuts off the induced high- 
frequency oscillation. The direct cur- 
rent, no longer suppressed, increases 
in strength practically instantaneous- 
ly and energizes the relay coil and 
control action is effected. 

By far the most important single 
feature of the new vane-type con- 
troller is the contmuous or noncyclic 
control action which it provides. When 
the instrument pen or pointer devi- 
ates from the set point by as much 
as 0.1 per cent of full scale, imme- 
diate corrective action takes place 
through the snap action of the load 
relay. This simultaneous adjustment 
of the controlled variable in accord- 
ance with the demand of the process 
permits control of a quality former- 
ly unobtainable with electrically op- 
erated thermometer or pressure con- 
trollers. Because of the small dif- 
ferential gap, this close control is ac- 
complished without chattering of the 
relay contacts. 


More and Better Detecting Means 


Not all of the improvements brought 
to the field of instrumentation via 
electronics within the past few years 
have been confined to the rebalanc- 
ing part of the instrument circuit as 
just described. Of importance today, 
but probably of much greater sig- 
nificance tomorrow, are the new and 
improved electronic. means for de- 
tecting variables other than temper- 
ature. In the following paragraphs, 
several of the new detecting devices 


are described. It is believed that the 
trend represented by these measur- 
ing elements will result in a large 
change in process control techniques 
over the next several years, where- 
in direct, continuous measurements 
will replace many of the inferential 
methods in use today. Not all of the 
measuring elements described will 
become of primary importance to pe- 
troleum refiners, but because of the 
extremely rapid pace with which the 
industry moves, it is felt that spe- 
cific predictions are unwise and that 
each item should be reviewed in view 
of the possible position which it may 
attain in the industry one day. 

X-ray spectrometer.— With more 
and more attention being devoted to 
atomic and molecular structure and 
the production of extremely pure com- 
pounds for comparative and other 
purposes, the field of instruments use- 
ful in determining structure and an- 
alysis is becoming of increasing in- 
terest. One instrument which has 
come to the fore during the past few 
years is the Geiger-Counter X-ray 
Spectrometer. 


Until comparatively recently, the 
time and technique required to per- 
form and evaluate an analysis have 
limited the usefulness of this tool. 
The development of an X-ray spec- 
trometer which greatly reduces the 
time required for analysis and which 
practically eliminates the need for 
special techniques in performing an- 
alyses is principally the result of 
two achievements in_ electronics, 
namely: (1) the Geiger-Miiller tube, 
and (2) the continuously balanced 
high-speed electronic potentiometer 
recorder. Before the introducing of 
these electronic components, the 
X-ray patterns were obtained on pho- 
tographic film. With the photograph- 
ic method, considerable time was re- 
quired to set up the unit and pre- 
pare the film before exposure, to ex- 
pose the film (from 10 minutes to 
10 hours), and to develop the film 
after exposure. Once the film was 
developed, there remained the time- 
consuming manual task of measur- 
ing the line spacings and evaluating 
the line densities. Careful measure- 
ments and computations had to be 
made to develop and to apply film 
shrinkage or extension factors, since 
the film dimensions were affected 
during development. Likewise, the 
density of the diffraction lines on the 
film, versus the actual intensities of 
the reflected beams causing the lines, 
is not a linear function, especially 
at the end zones. Integrity of re- 
sults, therefore, could be expected 
only for the middle ranges except 
through the adoption of rather in- 
volved time-consuming end-range 
techniques. Obviously, numerous im- 
provements were required of the pho- 
tographic method. 

The photographic film has been re- 
placed by the Geiger-Miiller tube il- 
lustrated in Fig. 5. The tube actual- 
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Fig. 6—{Above) Recording X-ray diffraction 
spectrometer (Courtesy North American Phil- 
ips Co., Inc.) 


ly counts the quanta of X-ray en- 
ergy reflected from the sample. It is 
interesting to compare the sensitivity 
of the Geiger-Miiller tube with that of 
the film. The tube produces one 
count for almost every X-ray quan- 
tum entering the tube; the film re- 
quires from 10* to 10° quanta to pro- 
duce a diffraction line of minimum 
detectable darkness. 

The Geiger-Miiller tube essentially 
is a sealed tube containing an ion- 
izable gas. Energy impinging on the 
tube causes partial ionization of the 
gas. The formation of a single ion 
pair anywhere within the active vol- 
ume of the counter tube releases a 
flow of current sufficiently large to 
operate a relay directly. The voltage 


Fig. 7—{Below) Recording ultraviolet spec- 
trophotometer (Courtesy National Technical 
Laboratories) 





is amplified elec- 
tronically and ap- 
plied to a _ high- 
speed recording po- 
tentiometer of the 
range 0 to 50 mv. 
The recorder scale 
is graduated 0 to 
100 in equal divi- 
sions. The complete 
recording X-ray 
spectrometer equip- 
ment is illustrated 
in Fig. 6. 

In the photo- 
graphic method, the 
strip of film is sta- 
tionary. Where the 
counter tube _ is 
used, the tube is ro- 
tated about the 
sample so that it 
will scan the field 
of diffraction lines. 
The counter tube is 
rotated through 90° 
of arc by means of 
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a motor-driven scanning arm. This 


speed of rotation is coordinated 
precisely with the chart speed 
of the potentiometer to create 


an exact space relationship of 
the various intensity peaks and dips 
from the sample. Ninety minutes are 
required to obtain a complete dif- 
fraction pattern with the high-speed 
recorder. If an automatic recorder 
were not used, it would be necessary 
to position the goniometer manual- 
ly to each 0.05° of arc, or a total of 
1,800 positions. 

The continuous high-speed opera- 
tion of the recorder renders it pos- 
sible to detect almost instantaneous- 
ly the changes in the secondary radi- 
ation from the sample as the counter 
tube rotates. The fast pen speed of 
4.5 seconds across scale and the high 
chart speed of 120 in. per hour make 
it possible to spread out the record, 
contributing to convenience and ac- 
curacy in analyzing the diffraction 
pattern. 

Ultraviolet and infrared spectrome- 
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Fig. 8—Polarogram of copper, lead, and cadmium in a high-purity zinc-base dié-cast alloy 





ters—Few analytical tools gained so 
much in prestige during the recent 
war years as the ultraviolet and in- 
frared spectrometers. Experience has 
proved the feasibility of applying 
these instruments to automatic con- 
trol in continuous processing. True, 
there are many problems yet to be 
overcome before spectrometers can 
be applied to a process with the ease 
that a thermocouple pyrometer is 
applied, but large strides in the ap- 
plication of these instruments with- 
in the next 5 years are forecast. 

Briefly, spectrometry is based upon) 
the fact that chemical substances, im 
either the gas, liquid, or solid form,” 
absorb light at certain wave lengths. 
(Continued on page 260) 
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HE photos on these pages give only an 

inkling of the 15,830 Cooper-Bessemer 
horsepower serving the El Paso Natural 
Gas Company at Jal, New Mexico. Most of 
the units are modern, long-lived GMV-angle 
compressors, with six, eight, and ten cyl- 
inder V-type engines, for pipe line trans- 
mission of field gas, for refrigeration service 
in gasoline extraction, and for transmission 
of residue gas into the main line system. 
Still other Cooper-Bessemers provide for re- 
pressuring, vapor re-compressing, and elec- 
trical power generation. 


Most recent addition, shown in the photos 
opposite, consists of a 1000 hp GMV-10 and 
eight 6-cylinder, 600 hp GMV’s. . . all for 
compressing residue gas. The GMV-10, driv- 
ing four compressor cylinders, alone handles 





approximately 7,000,000 cubic feet of gas 
a day. 


In El Paso Natural Gas Company operations 
as a whole, Cooper-Bessemer to date has 
supplied 44,680 out of a total 52,980 com- 
pressor horsepower. Now, 25 more GMV's 
for field and main line service are on the 
way... an additional 23,800 horsepower! 


Companies who use GMV’s who have had 
experience with these fine, modern units, 


re-order again and again as new needs 


arise. Don’t you think that’s just about the 
best kind of evidence of outstanding per- 
formance? 


ty Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 


Houston, Dallas, Greggton, Pampa and Odessa, Texas Tulsa Shreveport St. Louis Los Angeles 
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When light of a single color or wave 
length is passed through a layer of 
any substance, the light may be trans- 
mitted completely, or it may be par- 
tially or completely absorbed by the 
substance, depending upon the chem- 
ical identity of the substance and the 
amount of the substance in the path 
of the light. If a plot is made of 
wave length versus percentage of 
light absorbed under various condi- 
tions, an irregular curve of hills and 
valleys will result. The hills corre- 
spond to wave lengths or colors for 
which the substance is relatively 
opaque; the valleys correspond to 
wave lengths for which the substance 
is relatively transparent. Fortunate- 
ly, the absorption curve for any sub- - 
stance is unique. The absorption spec- 
trum serves as a fingerprint to iden- 
tify the substance when in pure form. 
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When the substance is mixed with 
others, usually it will be found that 
at least some of the absorption peaks 
of the substance do not coincide with 
the absorption peaks of the other 
substances, rendering identification 
possible. 

Molecules which include the ben- 
zene ring in their structure, such as 
benzene, toluene, and xylene show 
distinctive absorption patterns in the 
ultraviolet region. Ordinary saturated 
hydrocarbons, such as propane and 
butane, on the other hand, show pat- 
terns,in the infrared region. 

The average ultraviolet spectrome- 
ter comprises (1) a source of ultravio- 
let radiation, usually a hydrogen 
lamp, (2) a monochromotor to iso- 
late radiation of any desired wave 
lengths, (3) an absorption cell through 
which a stream of the fluid being 


Fig. 10—{Courtesy Geo. E. Fredericks Co.) 








measured is continuously passed, (4) a 
phototube and electronic amplifier for 
measuring the amount of radiation 
transmitted through the sample, and 
(5) an electronic potentiometer which 
records the percentage of light trans- 
mitted by the sample. By employing 
suitable calibration data, the per cent 
transmission can be correlated with 
the concentration of the measured 
substance in the fluid stream. A re- 
cording ultraviolet spectrometer is il- 
lustrated in Fig. 7. 

In the infrared spectrometer, a 
globar usually is used as the source 
of infrared radiation. This radiation 
is focused through a sample cell. Ra- 
diation transmitted by the sample cell 
is dispersed by means of a prism. By 
rotating a Littrow mirror, upon which 
radiation from the dispersing prism 
strikes, it is possible to select the 
radiation of desired wave length 
which will be focused upon tthe meas- 
uring thermocouple. The thermocou- 
ple may be of the high-vacuum com- 


Fig. 11 


pensated type. The amount of en- 
ergy for a given wave length picked 
up by the thermocouple is a function 
of the amount of radiation of that 
wave length absorbed by the sample. 
The thermocouple e.m.f. is ampli- 
fied and recorded on a_ high-speed 
strip chart electronic potentiometer. 

Advantages of continuously and au- 
tomatically indicating and recording 
ultraviolet and infrared spectra in- 
clude: (1) the time and skill required 
to perform analyses are minimized, 
(2) a permanent record is obtained 
which may be consulted for reference 
at any time, and (3) unknown ab- 
sorption in samples often can be iden- 
tified at a later date in view of sub- 
sequent work providing a permanent 
record is at hand. 

Recording polarograph.—Control of 
trace materials by standard chemical 
methods is frequently difficult and 
tedious. Determination of traces may 
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take hours or days. In many cases, a 
batch may be held up for long pe- 
riods awaiting a laboratory report. 
Frequently, procedure forces the 
batch through with subsequent re- 
jection on the basis of its final analy- 
sis. This procedure leads to waste- 
ful reprocessing or the sale of a sub- 
standard product. The problem of 
the control engineer is to reduce the 
time lag so that the quality of the 
product is known in time to make 
the needed corrections. 

The recording polarograph is well 
suited to many phases of process con- 
trol because of the speed with which 
analyses are obtained. The ability of 





















the polarograph to analyze for organic 
constituents makes the instrument es- 
pecially useful in the chemical end 
of the petroleum business. — 

This instrument is based upon the 
fact that the current-voltage curves 
produced when a solution is electro- 
lyzed with a dropping mercury elec- 
trode have certain qualities, includ- 
ing: (1) the curves have a character- 
istic step formation, (2) the voltages 
at which the steps of the curve occur 
are characteristic of the components 
in the reducible substance, permitting 
qualitative analysis, and (3) the height 
of the steps is a function of the con- 
centration of the components of the 
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substance in solution, thereby: mak- 
ing quantitative analysis possible. 
The dropping mercury electrode 
comprises a fine-bore capillary tube 
connected by a rubber tube to a mer- 
cury reservoir and placed in the so- 
lution so that very fine drops of mer- 
cury are formed beneath the surface. 
The rate of mercury flow may be ad- 
justed by varying the height of the 
mercury reservoir and normally 
amounts to a drop every 1 to 3 sec- 
onds. The mercury reservoir is con- 
nected to one terminal of the polaro- 
graph; the other cell terminal is a 


pool of mercury in the bottom of the - 


solution vessel. 

In operation, a few drops of mer- 
cury added to the sample, act as one 
electrode of the cell. The dropping 
mercury electrode is next inserted. An 
inert gas, usually nitrogen, is then 
bubbled through the solution to re- 
move atmospheric oxygen which is 
reducible and gives a polarographic 
wave not usually of interest to the 
analyst. As the voltage impressed on 
the cell is slowly raised, the current 
remains nearly constant until a volt- 
age is reached at which a component 
of the solution is reducible. The cur- 
rent then rises sharply to a new 
level, at which it remains constant 
until the voltage is reached at which 
a second component is reducible. An- 
other sharp rise in current to a new 
constant value then occurs. These 
sharp rises in current are called po- 
larographic steps or waves. A typical 
polarogram is illustrated in Fig. 8. 


Improvements in pH measurernent. 
—Closely allied with the measure- 
ment of chemical composition is pH 
measurement. Because the greatest 
volume of liquids handled in the pe- 
troleum industry are essentially non- 
aqueous, the importance of pH meas- 
urement to refining undoubtedly will 
be limited. Numerous interesting uses 
have been found for pH measurement 
over the past few years, however, in- 
cluding the protection from corro- 
sion of costly condensers and allied 
equipment. For those petroleum engi- 
neers who may not have reviewed the 
field of pH instruments recently, the 
following factors should be consid- 
ered: (1) pH no longer is limited to 
low temperatures, but can be meas- 
ured in boiling aqueous solutions, (2) 
accurate pH measurement in alkaline 
solutions, containing sodium ion con- 
centrations of 2 moles per liter and 
up to a pH of 12 is now obtainable, 
(3) unreasonably delicate handling of 
electrodes is no longer required, and 
(4) the effects of stray currents upon 
electronic pH equipment have been 
eliminated through shielding. pH 
measuring and controlling systems 
are available today, of course, with 
complete compensation for tempera- 
ture changes in the solution being 
measured. Two principal electrode 
constructions are available, namely, 
the flow-type assembly, designed for 
installation directly in process pipe 
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lines, and the immersion type assem- 
bly, designed for installation in tanks, 
vats, or other processing vessels. Nu- 
merous materials of construction, in- 
cluding porcelain covered iron, rub- 
ber, stainless steel, Monel metal, and 
Pyrex glass are used for fabrication 
of the electrode assemblies. 

Measurement of high vacuums.— 
Whether the application of high vac- 
uums to petroleum processing will 
increase as rapidly as it has in other 
industries, such as food and pharma- 
ceutical processing, is difficult to pre- 
dict. Suffice it to state at this point 
that accurate, practical vacuum meas- 
uring, recording, and _ controlling 
equipment is now available and 
should be known to the petroleum 
engineer—at least in its basic aspects. 

Not too long ago, an absolute pres- 
sure of a few millimeters of mer- 
cury was considered a fairly high vac- 
uum. With exception of the manu- 
facture of vacuum tubes, high-vacuum 
techniques generally were confined 
to the laboratory. Today, absolute 
pressures in the low millimeter and 
micron ranges are becoming common- 
place and making practical many 
processes formerly impossible to carry 
out and are improving the perform- 
ance of many products. 

The Pirani gage operates by virtue 
of the ability of a residual gas in an 
evacuated system to conduct heat 
away from a hot filament. At pres- 
sures between that of the atmosphere 
and 1,000 » of mercury pressure ab- 
solute, there is very little change in 
the filament heat loss with changes 
in pressure. Below 1,000 « and espe- 
cially below 500 u, the changes in heat 
loss with changes in pressure are rel- 
atively large. The relationship be- 
tween filament heat loss and absolute 
pressure is definite and serves as a 
reliable and accurate basis for pres- 
sure measurement. As the vacuum 
surrounding the filament becomes 
greater, the filament grows hotter. On 
the other hand, as the vacuum falls 
off, the filament grows cooler. 

The Pirani gage is illustrated sche- 
matically in Fig. 9. It consists essen- 
tially of a coil of resistance wire 
mounted in an envelope which is con- 
nected to the system whose pressure 
ls to be measured. The gage is con- 
nected into a Wheatstone bridge as 
one of the four arms. A second gage 
Is usually sealed off at a pressure 
considerably lower than 1 « of mer- 
cury and is connected to the bridge 
as a second arm and is so arranged 
that changes in its resistance will 
balance changes in the gage tube re- 
sistance due to temperature fluctu- 
ations, but not due to pressure 
changes. The remaining two arms of 
the bridge are equal fixed resist- 
ances, 

As illustrated in Fig. 10, the Tele- 
vac thermal gage also operates on the 
ability of the residual gas to conduct 
heat away from a hot filament. The 
filament is heated continuously and 
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One-piece, drop- 
forged steel socket 
of streamlined design 


Socket fused to 
KOREX steel 
Bourdon Tube 


KOREX Bourdon 
Tube has smooth 
inner surface devoid 
of microscopic 
cracks 


Forged steel tip 
fused to KOREX 
Bourdon Tube 


Connecting link and 
screws of hard 

£5) stainless steel, 
chrome plated and 
polished 


Stainless Helicoid 
movement 


ONLY HELICOID 
PRESSURE GAGES 
HAVE ALL THESE 
IMPROVEMENTS 










These are not all the improved features of Helicoid 
Pressure Gages. They do serve to illustrate the fact that 
Helicoid is a better gage—one that will take the punishment 
of hard use and remain accurate through a longer life. 
Experience proves that a Helicoid Gage with KOREX 
Steel Bourdon Tube will safely withstand pressures of 50% 
in excess of the total dial graduation. 

Many large users of gages have standardized on Helicoid. 
Write for our complete catalog which tells why. 


In the Helicoid movement, 
contact between a polished, 
graphited Bakelite cam and a 
polished helical groove replaces 
the conventional gear and seg- 
ment. Only Helicoid gages have 
this movement. 








HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 
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OIL BURNER 


THOROUGHLY ATOMIZES, 
COMPLETELY BURNS 


the lowest and cheapest grades of fuel and tar; 
requires only low oil pressure and temperature; 
operates continuously without cleaning or clog- 
ging. Internal atomizing feature uses a minimum 
of steam for atomization. Type “SA” Oil Burner 
is equally adaptable to all types of industrial fur- 
naces; is suitable for firing above stoker grates 
on conversion to oil. 


Write for Bulletin 21, it describes these burners 
in detail. 





Main Offices & Factory: LZGGEAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Ofhce: 2nd National Bank Bidg..“touston 


A COST-CUTTING PIPE WITH 

















MANY REFINERY USES 


Install or replace refinery lines with cast 
iron pipe and you save those frequent re- 
placements that run up maintenance cost 
and interrupt production. Known long life 
and native ability to resist corrosion make 
cast iron pipe an important factor in cut- 
ting the cost of plant maintenance per 
barrel of crude. No other pipe, at reason- 
able price, offers comparable resistance 
to interior and exterior corrosion. And 
none is as economical in terms of service 
life. Available in bell-and-spigot, plain end 
and flanged types, or with standardized 
mechanical joints. 













Cast Iron Pipe Research 
Association, Thomas F. 
ae Wolfe, Research Engineer, 

1015 Peoples Gas Bldg., Chicago 3, Illinois 
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uniformly by an electric current of 
constant voltage. Line current is 
passed through a voltage regulator 
and then to the primary coil of a 
transformer. Four secondary coils of 
the transformer each supply current 
to four separate filaments. The cur- 
rent to each filament is held constant 
by means of carefully adjusted re- 
sistance coils in series with the trans- 
former secondary coils, 

There are two filaments in the 
measuring chamber of the gage and 
two filaments in a sealed reference 
chamber. The reference chamber is 
sealed at a pressure of 1 » of mercury 
at the factory and remains unaltered 
during the life of the gage. A small, 
sensitive thermocouple is incorporated 
on each filament to measure the fila- 
ment temperature. Note that the two 
thermocouples in each chamber are 
connected in series to provide a great- 
er e.m.f. Also note that the four ther- 
mocouples in the measuring circuit 
are electrically connected so that the 
em.f. from one set of couples, in a 
reference chamber, tends to cancel 
the e.m.f. from the other set of cou- 
ples, in the measuring chamber, leav- 
ing only the residual e.m.f. to be de- 
tected—which, of course, is a meas- 
ure of the difference in pressure be- 
tween the sealed reference chamber 
and the measuring chamber. 


The em.f. from the gage, which 
varies from 0 mv. at 1# of pressure 
up to approximately 19.2 mv. at a 
pressure of 500 of mercury, is meas- 
ured and recorded by an electronic 
potentiometer. 

The ability of electrons emitted 
from a hot filament to bombard the 
molecules of residual gas in an evac- 
uated system is the basic principle 
of the Televac ionization gage illus- 
trated in Fig. 11. The flow of ions 
formed through ionization of the re- 
sidual gas is a direct measure of the 
amount of gas present and hence of 
the absolute pressure or vacuum. 

Essentially, the gage js a triode 
tube, comprising filament, grid, and 
plate. Electrons emitted from the fil- 
ament are accelerated to the grid and 
would be carried on to the plate were 
there not an electrical field impressed 
between the grid and plate to pre- 
vent this. Therefore, the electrons 
return to the grid and are collected 
on it. It is in this passage between 
the grid and the plate that the elec- 
trons bombard the gas molecules, 
thus forming ions. 

Measuring systems—ad infinitum.— 
Space limitations have confined the 
discussion of the newer electronic 
measuring elements to a small per- 
centage of those now available. In- 
struments were introduced recent- 
ly for determining the dew point of 
Bases, the specific gravity of liquids, 
the absolute humidity of air, etc. 
Many of these instruments are not 
yet perfect, but certainly much more 
will be heard of them within the 
next few years. 
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New and novel! The Foamite Airfoam- 
Generating Nozzle—a strikingly new and 
out-of-the-ordinary foam-making, fire- 
fighting nozzle for extinguishing fires in 
flammable liquids as well as those in ordi- 
nary combustibles. It floats with free flow- 
ing rapidity on burning liquids and smoth- PRB ed Conlury 
ers fire by cutting off the oxygen supply. 


THE OIL AND GAS JOURNAL 


























Here’s the postwar nozzle * for which you’ve 
been waiting, an airfoam-making nozzle of in- 
genious engineering design that is light in weight, 
fast in action, easy to work, and efficient in 
service. 

This Foamite Airfoam-Generating Nozzle me- 
chanically creates Airfoam thru a scientific 
mixing of water, air and Foamite Airfoam 





































Shown is sectional view of Model 600 
Foamite Airfoam-Generating Nozzle. It 
mechanically creates Foamite Airfoam 
thru a scientific mixing of water, air, 
and Foamite Airfoam Liquid. Phantom 
view shows specially designed “tear 
drop” obstruction for giving stream 
equal velocity on leaving tip. Note wire- 
reinforced pick-up hose construction. 





* 


WRITE FOR LITERATURE GIVING FULL DETAILS. 


of teadershift nn 
FIRE PROTECTION 
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HAMERICAN-LAFRAN 


ELMIRA-NEW YORK: U.S.A 


Liquid within the Nozzle, and discharges the 
combined ingredients as Foamite Airfoam thru 
the nozzle tip. 


Foamite Airfoam Liquid is a highly concentrated 
proteinaceous material of vegetable origin. It is 
protected against freezing to 15°F; will operate 
with fresh or salt water; with hot or cold water; 
will not ferment or mold; is not susceptible to 
decomposition from bacteria; is non-corrosive 
to metals, 


The Foamite Airfoam-Generating Nozzle is fur- 
nished in two capacities, Models 300 and 600 
producing at 100 psi operating pressure, ap- 
proximately 300 and 600 gallons of Foamite 
Airfoam respectively. 


*Patents pending on this new Foamite 
Airfoam-Generating Nozzle. 


Foamite Airfoam- 
Generating Nozzles, 
Models 600 and 300. 
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Study of Lubricating Greases by 





ELECTRON MICROSCOPE 


by B. B. Farrington* and D. H. Birdsall* 


ig! 1936 one of the writers’ presented 
the results of a study of the struc- 
ture of lubricating greases by means 
of the microscope with dark field il- 
lumination. In that investigation the 
resolving power of the best available 
microscopes was only sufficient to 
discover the fine structure of the 
soap fibers in sodium soap greases. 
The magnification was found inade- 
quate to resolve the detailed struc- 
ture of the soap particles in calcium 
and aluminum soap greases. Since 
. calcium soap greases form the bulk 
of grease products marketed, a con- 
siderable field of research was blocked 
by the limitation of the tools then 
available. The evidence indicated, 
however, that all greases owe their 
peculiar plastic properties to the fiber 
structure of the soap particles which 
permeate and support the mineral oil 
component. 

Later Lawrence’* and Gallay, Pud- 
dington, and Tapp* published micro- 
graphs of sodium soap gels and 
greases taken with polarized light at 
low magnifications (74 to 200x). 

The invention of a powerful new 
tool, the electron microscope, has al- 
lowed us to obtain detailed pictures 
of the soap fibers characteristic of 
most of the types of commercial lu- 
bricating grease, since the useful 
magnification is up to 40 times that 
of the light microscope on the same 
material. 

*California Research Corp. A paper pre- 
sented before the National Lubricating 


Grease Institute annual meeting, October 
1946. 


Fig. 1—Sodium soap grease (No. 1) medium 
fiber (8200 x) 


To electron microscope permits 

the chemist to discover facts about 
soap fibers unknown heretofore; this 
microscope magnifies up to 40 times 
as high as the conventional light mi- 
croscope. Accelerating potentials of 
55.000 volts with an electron beam 
current of 100 to 200 micro-amperes 
was used in this study. Collodion 
films were used to support speci- 
mens of greases. This technique per- 
mits seeing soap fibers never before 
visible, but does not give data as to 
physical or chemical properties which 
may be discovered probably by study- 
ing greases or soaps before and after 
laboratory or service tests have been 
carried out. Soap fibers studied 
varied in length from 0.0002 to 
0.05 mm. 


The micrographs which are here 
presented were, with one exception, 
taken with the RCA Model B elec- 
tron microscope owned by University 
of California. One of the pictures, Fig. 
7, was taken at the Camden labora- 
tory of RCA Victor with the Model 
EMU microscope. A complete des- 
cription of the Model B equipment 
can be found in the book by Zwory- 
kin et al. 

An electron beam current of from 
100 to 200 micro-amperes with an ac- 
celerating potential of 55,000 volts 
was used for viewing specimens opti- 
cally as well as for photographing. 
Prior to taking photographs the illu- 
mination was reduced with the con- 





denser control until exposures of 
from 5 to 8 seconds gave satisfactory 
results on lantern slide medium 
plates. 


Preparation of Grease Samples 


The preparation of the grease sam- 
ples for observation required consid- 
erable study, chiefly because only ex- 
tremely thin films of grease are trans- 
parent enough to examine with the 
electron microscope. Attempts were 
made to obtain satisfactory speci- 
mens by several methods, including 
diluting the grease with volatile sol- 
vents, kerosene, and medicinal white 
oils (for heavy greases). The most re- 
liable method found consists of sim- 
ply smearing the grease out on a 
glass slide into a thin film and then 
transferring a minute amount to a 
previously prepared collodion film by 
means of a tiny glass rod. The col- 
lodion film (transparent to electrons) 
was made by the standard electron 
microscope technique; ie., a collo- 
dion solution was deposited on water, 
the small supporting screen dropped 
on to the collodion film, the two 
picked up on a glass slide, allowed 
to dry, and the tiny wire screen with 
the adhering collodion film cut or 
torn from the bulk of the deposited 
film. 

In many cases it was found advan- 
tageous to wash the oil from the pre- 
pared grease specimen by allowing a 
drop or two of petroleum ether to 
fall upon the _ collodion-supported 
grease smear held at an angle. The 







Fig. 2—Sodium soap grease (No. 2) short Fig. 3—Sodium soap brick grease (No. 3) 
fiber (9,000 x) 


thinned with white oil, petroleum ether 
washed (8,000 x) 
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Fig. 4—Sodium soap brick grease (No. 3) 


thinned with white oil, petroleum ether — 


washed (16,400 x) 








Fig. 5—Sodium soap brick grease (No. 4) 
thinned with white oil, petroleum ether 
washed (8,000 x) 


Fig. 6—Calcium soap grease (No. 5) wavy 
soap fibers (21.000 x) 





" Fig. 7—Calcium soap grease (No. 6) stretched 


soap fibers (26,000 x) 


soap fibers were thus freed from ob- 
scuring oil. Micrographs were always 
taken of the unwashed grease for 
comparison to determine if swelling 
or distortion of the soap fibers oc- 
curred. / 

Grease Micrographs 


The following micrographs illus- 
trate the various types of soap fiber 
encountered in commercial types of 
lubricating grease. Original magnifi- 
cations were 4,000x and 8,000x with 
the exception of Fig. 7 which was 
taken at 13,000x. Enlargements in the 
final prints from these magnifications 
are photographic. The soap fibers 
shown are, of course, not pure chem- 
ical compounds but metal salts of the 
mixed fatty acids of commerce. The 
pertinent data characterizing the var- 
ious greases shown are given in 
Table 1. 

Fig. 1 shows a medium-fiber sodium 
Soap grease in which the ribbon-like 
character of the sodium soap fibers 
is clearly demonstrated, the twist in 
the large fiber in the upper right cor- 
ner being noteworthy. 

In Fig. 2 the grease shown in the 
previous picture has been milled with 
a small amount of additional oil. It 
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Fig. 8—Calcium soap grease (No. 6) twisted Fig. 9—Calcium soap grease (No. 7) twisted 


soap fibers (16,400 x) soap fibers (16,400 x) 


will be seen that the ribbon-like soap 
fibers have been chopped up with 
little axial splitting. 


Figs. 3, 4, and 5 show sodium soap 
brick greases, mixed with white oil 
to thin out the fiber concentration, 











‘ TABLE 1 
Oil Approx. Fiber Dimen- 
r — ~ sions (u)* 
A.S.T.M. Soap Vis./ Vis./ cr — ~ 
Grease Worked - a ~ 100 210 Thick- 
No Pen. Type % % S$.S.U. S.S.U. V.I. Length Width ness 
Oe aa ese 260 Sodium 25 15 482 60.9 85 40-50 0.2-0.5 0.06 
Be ote 310 Sodium 20 80 482 60.9 8 1.2-34 0.1-0.4 0.06 
 <esas 38 Sodium 27 73 2,700 104 10 H>terogsneous 
(Unworked) 
ne 55 Sodium 33 67 150 43.2 101 Heterogeneous 
(Unworked) 
Pr xaad 320 Calcium 11 89 200 428 5 0.5-1.0 0.01-0.04 
. Mee 285 Calcium 12 88 200 42.8 5 1.0-15 0.05 0.015 
(Stretched) 
ee 365 Calcium 6 94 1,890 90 15 08-18 04 o 
EAS 330 Baruim 14 86 507 55.1 36 4=s:1.3-3.0 0.01-0.04 
canes 285 Strontium 32 68 1,910 127 96 15+ 0.07-0.12 0.02 
: Laree 
Me Sivas 320 Strontium 21 79 118 39.4 32 —-:18-2.4 0.12-0.16 
Small 
0.2-0.5 0.01 
OM, Sdyes 315 Lithium 15 85 58.9 34.2 50 43=:0.6-1.2 0.01 
Mee aaats 150 > Lithium 20 80 463 51.6 10 3=0.2-0.6 0.03 
err 340 Aluminum 12 88 391 56.7 92 








and washed on the microscope speci- 
men film with petroleum ether to re- 
move all mineral oil. The hetero- 
geneity of the soap fibers is appar- 
ent. Fig. 4, at higher magnification, 
shows a wealth of small background 
fibers. In Fig. 5 the soap fibers tend 
to be curved or sinuous. 

Figs. 6 to 13 are electron micro- 
graphs of conventional hydrated cal- 
cium soap greases for which the 
grease specimens were prepared by 
various techniques. Fig. 6 shows the 
Wavy appearance of the calcium soap 
fibers as they exist in the grease. It 
was at first thought that this effect 
might have been produced by dehy- 
dration in the electron microscope but 
specimens which were left in the mi- 


>. 
> 


Fig. 10—{Top) Calcium soap grease (No. 7) 
twisted soap fibers, petroleum ether washed 
(16,400 x) 

Fig. 11—{Second down) Calcium soap grease 
(No. 5) gold shadowed (16,400 x) 

Fig. 12—{Third down) Calcium soap grease 
(No. 5) petroleum ether washed, gold shad- 
owed (16,400 x) 

Fig. 13—({Fourth down) Calcium soap grease 
(No. 5) petroleum ether washed, gold shad- 
owed (16.400 x) 





croscope for periods up to 1 hour ex- 
hibited no structural change from 
those photographed immediately after 
introducing them into the instrument. 
(Continued on page 275) 
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You can’t put good paint over a bad 
surface and expect it to hold up. It's 





cheaper, of course, to cover up rust and 
scale and let it go at that, but it’s mighty 
expensive in the end, 


STOKES sand blasts, or bronze buffs all 
surfaces thoroughly before applying the 
finish coat. While such careful methods 


may cost more they save you money in 





the long run. 


Inquiries invited. 


R.A. STORES « | 
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In Fig. 7, taken at higher magnifi- 
cation, the calcium soap fibers appear 
to be stretched and more ribbonlike. 
Fig. 8, however, is more typical of 
the calcium soap fibers, the barber- 
pole appearance of the rather stiff- 
looking fibers being evident. 

Figs. 9 and 10 show the same cal- 
cium soap grease; in Fig. 10, how- 
ever, the grease was washed with 
petroleum ether to free the calcium 
soap fibers of oil. It is seen that much 
clearer pictures are obtained in this 
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Fig. 14—(Top) Barium soap grease (No. 8) 
(16,400 x) 


Fig, 15—(Center) Strontium soap grease 
(No, 9) filamentous fibers (8,000 x) 


Fig. 16—{Bottom) Strontium soap grease (No. 
10) rod-like fibers (1:,400 x) 
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case with no visible distortion of the 
soap fibers. 

In Figs. 11 to 13, the calcium soap 
fibers were gold shadowed as de- 
scribed by Williams and Wyckoff.* 
The greases were mounted on speci- 
men screens in the manner described 
previously. The prepared specimens 
were then placed in a bell jar which 
was evacuated prior to shadowing. 
The evaporation source consisted of 
a V-shaped filament of 20-mil tung- 
sten wire. A piece of gold wire was 
hung from the V and fused to the 
tungsten by heating electrically in a 
vacuum. 

The specimens to be shadowed were 
placed at a distance of about 2 cm. 


from the filament and in such a posi- 
tion that the angle from the speci- 
mens to the filament was about 10°. 
It was found that contrast and de- 
tail were improved at sharp shadow- 
ing angles. A vacuum of at least 3 
,microns was necessary for sharp 
shadows at 2 cm. from the filament. 
The actual shadowing operation 
was of approximately 15 seconds dura- 
tion at a filament current of 8 to 10 
amp. Properly shadowed specimens 
had a slight gold tinge which could 
be observed through the bell jar. 
All satisfactory gold-shadowed pic- 
tures were of greases from which the 
base oil had been removed with pe- 
troleum ether prior to shadowing. It 
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was found that little was gained from 
shadowing if the oil phase was left in 
the grease. This is shown by a com- 
parison of Fig. 11 with Figs. 12 and 
13. The twisted rope-like calcium soap 
fibers show many interesting forms. 
A study of Figs. 12 and 13 will show 
fibers having right-hand and left- 
hand twists, fibers which have ap- 
parently grown through one another 
(see lower right corner of Fig. 13) 
and a few wavy fibers that have un- 
raveled. Calcium soap fibers of the 
greases examined measure 1.0 to 1.54 
in length, approximately 0.54 in 
width and have a “twist period” (fre- 
quency of revolution about the long 
axis) of about 0.1 4. Measurements in- 
dicate that shadowing increases the 


fiber dimensions somewhat, possibly 
due to gold deposition. 

Barium soap fibers are shown in 
Fig. 14 and two types of strontium 
soap fibers in Figs. 15 and 16. Wheth- 
er the filamentous forms of Fig. 15 
or the rod-like fibers of Fig. 16 are 
obtained depends upon variables such 
as mineral-oil type and manufactur- 
ing procedure. 

The lithium soap fibers shown in 
Figs. 17 and 18 are needle-like, those 
in Fig. 18 being about the size and 
shape of tobacco mosaic virus. Fiber 
bundles, together with single fibers 
are seen in Fig. 17. 

We have not been successful to date 
in differentiating the individual soap 
particles of aluminum soap greases. 





what? 
she jin 


mite 


Fourteen thousand feet in the air, scientists dropped pellets 
of dry ice into a cloud and created a snow storm. Now man 
can make snow fall where he wants it! Will we soon create 
great reservoirs of moisture for arid regions by storing snow 
in the hills? What's the Limit? 


IS mn lina * THE ENGINE-LIFE eae RING? 


In spite of the check-test records from 
millions of rings now in service on gaso- 
line and diesel engines, we’re not able to 
give a final answer to that question. 
We do know that POROUS CHROME 
[VAN Der Horst Process} multiplies piston 
ring life by four—even five! We can tell 
you that the gentle honing action of 
these rings causes the entire set to seat 
within the first hour of operation, thus 
eliminating the costly wear of 


the break-in period. We can tell you that 
Koppers American Hammered POROUS 
CHROME rings cut cylinder wear in half! 

These amazing piston rings are pro- 
duced for all types of diesel and gasoline 
engines. Specify them on new equipment 
—use them on overhauls. For more spe- 
cific details concerning your motor, ad- 
dress Koppers Company, Inc., Piston 
Ring Division, Box 626, Baltimore 3, 

Maryland. 


ro ee: ee 


Piston 


Rings 


IN EVERY SIZE—OF EVERY TYPE—FOR EVERY SERVICE 


Fig. 17—{Top) Lithium soap grease (No. 11) 
fiber bundles (16.400 x) 


Fig. 18—(Center) Lithium soap grease (No. 
12) needle-like fibers (16,400 x) 


Fig. 19—(Bottom) Aluminum soap grease 
(No. 13) (16,400 x) 


Typical aluminum soap clumps are 
shown in Fig. 19. Although at first 
it was thought that the soap particles 
consisted of very small fibers, experi- 
mental work (in progress) has cast 
doubt on this view. Further research 
with the gold-shadowing technique 
will be required to settle this point. 


Discussion 


Although the electron microscope 
allows us to see before our eyes the 
soap fibers making up the backbone 
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of most types of lubricating greases, 
it gives us no direct measure of their 
physical properties such as melting 
point and mechanical strength. The 
stability of these fibers can perhaps 
best be studied by electron micro- 
scope examination of the greases be- 
fore and after laboratory or service 
tests. The effect on the fibers of 
variation in methods of manufacture, 
raw materials and additives can no 
doubt be studied with benefit by 
means of the electron microscope. 


‘Correlation of these findings with 


physical properties of the grease and 
service performance is the ultimate 
goal of studies of this kind. 


Conclusions 


1. The higher magnification made 
possible by the electron microscope 
has shown that in all soap-type lubri- 
cating greases so far examined (with 
the possible exception of aluminum 
base greases) the soap particles are 
fibrous in nature. This applies espe- 
cially to some lithium and strontium 
soap grease particles which are in- 
visible to the ordinary light micro- 
scope. 

2. The soap fibers of the greases 
examined varied in length from less 
than 0.2% (0.0002 mm.) to 50 (0.05 
mm.), the length to width ratio be- 
ing from 10:1 to over 200:1. 

3. Soap fibers of conventional hy- 
drated lime soap greases are twisted; 
all other fibers studied were in the 
form of rods or ribbons. 
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German Plant Described 


German plans for an experimental 
distillation plant to extract ethylene 
and methane from benzol but de- 
stroyed by bombing before opera- 
tions began, are described in a re- 
port available from the Office of 
Technical Services, Department of 
Commerce, in Washington. Also in- 
cluded in the report is a description 
of a high-pressure German -benzol 
System which purified 1,700,000 cu. 
m. of gas daily at a coke plant. 
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Recorded proof of Control Accuracy 
Reproduced at the right is a typical cem- 
perature control chart produced by a re- 
cording thermo-couple showing accuracy 
of Model 16 oven. Note the straight band, 
providing thermostatic control accuracy 
and uniform width of band indicating 
temperature uniformity throughout 
working chamber — FEATURES NEVER 
OFFERED BEFORE IN A LOW PRICED OVEN. 





Having a temperature range 
i from 35 to 180° C., the “Precision”’- 
Thelco No. 16 laboratory oven can be used for baking, drying, con- 
ditioning, pre-heating and many other applications in every laboratory. Particularly useful 
as a general purpose oven in large laboratories needing additional equipment 
$9850 
brochure on “ Precision”’- Thelco equipment. 
See Your Supply Dealer 


to handle overflow work when all other cabinets are busy. The extremely 
Precision Scientific Company 


low price of this unit plus its ruggedness and wide field of applications 
cas 


make it an “unusual value” for limited budgets. Write for four page 
Scientific Research and po «el Control Equcpmment e 
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A 
SKID-MOUNTED 


CORE DRILL’ 


Powered By B 


WISCONSIN »—< 
“puny 2%- Cooled. '§ 
ENGINES © — 


This rugged Skid-Mounted Core Drill, manufactured by Hoard Exploration 
Company of Texas, is a typical example of the type jobs Wisconsin Air- 
Cooled Engines perform. The Core-Drill is built on skids especially for 
adaptability to swamp lands . . . but, can be mounted on a jeep for use 
on dry land equally as well. The Model VE4 Wisconsin 4-cylinder Air- 
Cooled Engine powering the Core Drill is built for heavy-duty serviceability. 
It is equipped with Timken tapered roller bearings at both ends of the 
crankshaft to assure fullest protection against bearing failure under con- 
tinuous, full-load operation and to take up end thrust . . . For real efficiency 
in oil field service and operating economy look for the equipment powered 
by Wisconsin Heavy-Duty Air-Cooled Engines. 


WRITE TO HARLEY SALES CO. 
510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 


Corporation 
WISCONSIN 
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Status of operating and shutdown refineries and total crude charging capacity, 1941-47 


“Average” Refinery Growing Bigger and Bigger 


"THE crude-processing capacity of 
that mythical “average” refinery 
in the United States is growing with 
a fair degree of rapidity, a study of 
the 1947 annual refinery survey com- 
piled by the statistical department of 
the Journal shows. With a decided 
drop in the total number of refineries 
operating or in operable condition, 
from 436 in 1946, including a number 
whose status was very uncertain at 
the time of that survey, to a total 
cf operating and shutdown plants as 
of January 1, 1947, the average crude- 
charging capacity rose from 12,800 to 
almost 14,000 (13,907) bbl. The 365 
operating plants divided a crude ca- 
pacity of nearly 5,400,000 bbl., rang- 
ing in individual plants from less 
than 100 bbl. per day to 192,000 bbl. 
as reported for the huge Gulf plant 
at Port Arthur, Tex. Humble Oil & 
Refining Co. is second with 190,000 
bbl. per day reported capacity, with 
Standard of New Jersey at Baton 
Rouge third with 180,000 bbl. 


The largest cracking capacity re- 
ported is The Texas Co. at Port 
Arthur, with 166,500 bbl. per day of 
charge capacity; Humble at Baytown 
is second with 142,200 bbl. per day. 
Total crude-charge increase is prac- 
tically 131,000 bbl. per day. 

Cracking capacities of active plants 
show a healthy increase of 280,000 
bbl. per. day. Practically all this is 
traceable to the increase in catalytic 
cracking capacity, although a number 
of thermal crackers have been re- 
vamped to give added throughputs. 

The heavy drop in total number of 
plants is due almost entirely as stated, 
to the complete elimination of a num- 
ber of small plants with one or two 
larger ones, by dismantling, moving 
or other means which take them out 
of the list of existing refinery facili- 
ties. These are not included in either 
column, but it may be possible to 
publish later a resume of these plants, 
to clarify the record finally as to 
their disposal. 


TRENDS IN NUMBER OF REFINERIES, TOTAL REFINING CAPACITY, 
AND AVERAGE PER PLANT. 1940-47 


-——No. of refineries. ——Crude capacity —, 


Year— Operating Shutdown 
MD ees soc. jase 462 70 
ae . 459 89 
1942 . 5.0 ae 74 
000.52. . 412 84 
14 —iti‘(‘( 394 129 
1945 401 (*) 
ES NSE algal 4ll 25 
RE aAa, araon kes 365 35 


Average 

refinery 

Total Operating capacity 
4,665,318 4A38,658 9,600 
4,816,715 4,524,775 "9,850 
5,039,815 4,793,635 10,800 
5,043,010 4,780,025 11,600 
5,232,550 4,977,400 12,650 
(*) 5,192,700 13,000 
5,431,995 5,288,600 12,860 
5,562,825 5,399,280 13,907 


While not shown separately in the 
survey, the trend in catalytic crack- 
ing capacity is strongly upward, as 
indicated by the individual reports 
showing operating, building, and 
planned units of these types. These 
figures, all confidential except oper- 
ating capacities already announced 
and known, show that at least 125,000 
bbl. per day of catalytic cracking ca- 
pacity is planned or “on the boards” 
for starting construction during 1947, 
divided among some 10 or more units. 
Unconfirmed rumors indicate that a 
number of other plants are strong 
possibilities. In addition, between 20,- 
000 and 25,000 bbl. per day of cat- 
alytic reforming capacity is reported, 
divided among several plants of most 
of which the exact capacity to be 
built has not been determined. Ob- 
viously refiners of large and of small 
degree are trimming their sails for 
more speed in antiknock production 
in the future, to accentuate competi- 
tion for the nation’s gallonage as the 
number of new cars increases and 
older, more decrepit cars pass off the 
highway. 

Additional refinery building is pro- 
jected, to the extent of more than 50 
units of various types. Five thermal 
crackers and/or reformers are 
planned, only half the number of cat- 
alytic units projected. The remaining 
number of new units include a half- 
dozen lubricating-oil plants, some 
new, some expansions of existing 
equipment. One company, Union Oil 
Co. of California, is extending its 
lubricant capacity by 300 per cent, 
according to statements issued. 
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NORTH AMERICAN OPERATING REFINERIES 
Their Capacities and Locations 


Compiled by the Statistical Department of The Oil and Gas Journal 














SUMMARY OF ACTIVE PLANTS IN THE UNITED STATES 


——Barrels daily———__, 


—————Barrels daily--———_, 




















No. Crude-oil Cracking No. Crude-oil Cracking 
plants capacity capacity plants capacity capacity 
SSS aA OF te 1 eee? at reer ree 5 5.350 650 
MMM oi ss ok ook 7 51,500 14400 New Jersey.............. 6 279,900 155,000 
Palifermin .2........ sacl ae 939,050 593,300 New Mexico ............. 8 13,150 4,850 
= “Saree pee 7 15,000 ee 5. Sar ernn.es 7 88,800 42,000 
Delaware ee ep eee pe ee 1 ne aie taa a 10 217,000 222,200 
ape a re 1 say, Oe ees 25 222,600 114,900 
Idaho ...........--...-+, 1 2,100 530 Pennsylvania... siti‘i‘(istisws 22 434,800 278,110 
Illinois hol aie ce AL ee eee 16 296,100 192,430 Rhode Island 3 16. 900 1,500 
I Nae Dy bs Lyre 855 8 265,750 145,800 South 7 
cr, 18 193,350 128,225 oe Carolina 1 7000 ........ 
Kentucky ............... 7 54,000 —_— oe 2 5,500 1,500 
Louisiana ............... 13 334,350 on ale > 9 del RR ae 77 «1,545,300 1.051.550 
pod nee, 3 57,400 31,800 bors s+ ‘ 23.400 16.168 
Massachusetts ............ 2 39,000 17,509 Washington ... 1 6.000 2.500 
Michigan ............... 17 101,500 39,350 —— Virginia : 12,000 17,650 
DI? gos 3 4 oo 5c ahs 2 ae ee <cos-tintererne i re Sa 
Mississippi ............... 2 6,500 SOUS CMPD B.. .. s caeee 21 77,080 37,450 
Se a rs 1 26,500 18,500 —_— 
DM i. scutes 10 40,400 19,050 Teak <3 -... 365 5,399,280 3,388,460 
Crude Crack- 
oil Type of 
EXPLAN. ATION OF ABBREVIATIONS Company and plant location— cap. bbl. cap. bbl. refinery 
— es TAG. Tia ...... cee 3.100 600 C 
Cracking capacity is based on daily capacity to nta Fe Springs ....................:. 3.500 1,100 C 
* ¥ Century Oil Co., Long Beach ............ Sarees s 
produce cracked gasoline. In.a few cases com Douglas Oil Co. of Calif., Bakersfield... 5,500 3,000 C 
panies reported raw-charging capacity. OS ae eee ee eee S-A 
(Comp.)—Complete plant, gasoline, kerosene, Eagle Oil & Ref. Co., Inc., Santa Fe 
gas oil, fuel oil, lubricating oils, paraffin, wax. Eo aah SERRE Eee = 1,500 2 
and asphalt, usually includes cracking. Eadgi Gf diene. tao | was... 
(S)\—Gasoline, kerosene distillate, gas oil, and Envoy Pet. Co., dem een of . ee pe aoe oA 
fuel oil. ge — ~ pte gene a eee gw See S-A 
a : ve efining Co., Santa Maria ...... rs S-A 
= ane oils. Fletcher Oil Co. Wilmington ............ 3.500 1,200 C-A 
a enera et. Corp., Le i oh aes dans a 
(C)—Same products as chiuuniog. except plants SRE IEE EER 90.000 74,000 C 
are equipped with cracking. RP a ET Bile © sacess S-A 
(W)—Wax. Hancock Oil Co. of Calif., Long Beach... 12.500 6,500 C 
Harbor Ref. & Trans. Co., Long Beach .. 2,500 ...... s 
5 Lunday-Thagard Oil Co., South Gate .... See A 
MacMillan Pet. Corp., Long Beach ...... REE Ss 
McCallen Ref. Co., Ltd., Huntington Beach 5,000 ...... Ss 
ALABAMA Mohawk Pet. Corp., Bakersfield ........ 7,800 4,500 C 
Cmte Crack- Psion = =. a <5 <e00 S-A 
oi ing Type of orw: 'o e, Maricopa ............ Ms 2s xs Ss 
Company and plant location— cap. bbl. cap. bbl. refinery Pacific Coast Asphalt Co., Oxnard ...... ee A 
Placid Oil Co., Tuscaloosa ............... 3,500 ...... S-A te — Prog Me bn =r ana fees —_ sesees s 
ar Ref. Co., ge RE. «wigs S-L-A 
ARKANSAS ae ae be oe NPATS: re S-A 
chfie ‘o., Wilmington? .......... 80,000 63,000 C 
ee, Seen ty SONNY «+ -% +++ Seo BS 2 Rothschild Oil Co, Santa Fe Springs... 8300 1400 © 
Gross, Henry H. & Co, Smackover ..... 600 <. Siek  Seen“Gw a ine “Coalinga. eae a 
on Oi) Co., El] Dorado ................. 20,000 2,000 C-L-A " jes epee V ‘ : 
RE, jon TE TENoReaa ed Mi saad es RS me 45,000 26.000 Comp 
Root Pet. Co, El Dorado! ............... 15,500 112,400 C Sule Gn ated GX Med ae ae “tae 
Stephens Ref. Co., Inc., Stephens ...... Sipe... eas s Standard Oil Co. of Calif., Bakersfield .. 25.000 S-A 
Bodh... deupiesetacesAll in te > is 51,500 14,400 ON ae: gli ite gehen 100.000 piped comp 
‘Sunland Ref. Corp., Bakersfield ......... 2.000 : 
= CALIFORNIA Sunray Oil Corp., Santa Maria .......... 7,500 4,000 CA 
malene, Inc., Long Beach ............ cere s Sunset Oil Co., Torrance ................ 4,500 s 
ur Ref. Co., Long Beach .......... 3,000 ...... s Texas Co., The, Fillmore ................ 4,000 +3,600 Cc 
Calstate Ref. Co., Long Beach ........... ..... 2,000 C Law AME. Fale 45,000 32,000 C 
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SYMBOLS OF PROGRESS 


Progress is measured by industry's know-how and ability to design, manufacture 
and distribute. 

The Continental organization, through its strategically located group of outlets, 
is properly geared to supply its customers with equipment produced by its rec- 


ognized representative manufacturers. Men of the oil country know the ‘‘Green 





Triangle’’ as a symbol of quality equipment and good service. 


oT 








CALIFORNIA (cort'---d) 
Crude 
oil 


Company and plant location— 
Tide Water Associated Oil Co., Avon! 
Wilmington 
Triangle Oil & Ref. Co., Venice 
Union Oil Co. of Calif., Bakersfield 
Oleum* 
Wilmington? 50,000 
Western Asphalt & Ref. Co., Santa Maria 1,500 
Wilshire Oil Co., Inc., Norwalk 


. 60,900 


| Bay Pet. Corp., Denver 

' Continental Oil Co., Denver 

' Gordon Ref. Co., Fort Morgan 
Oriental Ref. Co., Alamosa 

' Denver 

' Perry Pet. Co., Denver 

'Texas Co., The, Craig 


ey, DELAWARE 
) Texas Co., The, Claymont 


GEORGIA 
' Mexican Pet. Corp. of Ga., Savannah 


6 Idaho Ref. Co., Pocatello 


ILLINOIS 
Advance Ref. Co., Centralia 


' Calumet Ref., Co., Burnham 


Cross, Henry H., Co., Colmar 
Dupo. 
- Globe Oil & Ref. Co., ‘Lemont 
' Great Lakes Ref. Co., Blue Island 
' Ohio Oil Co., The, Robinson 
' Pana Ref. Co., Pana 
' Red River Ref. Co., Burnham 
| Shell Oil Co., Inc., Wood River? 
' Socony-Vacuum Oil Co., Inc., East St. 
Louis? ? 
| Standard Oil Co. (Ind.), Wood River ... 
' Texas Co., The, Lawrenceville 
Lockport! 
| Wireback Oil Co., Plymouth ............ ; 
Wood River Oil & Ref. Co., Inc., Hart- 


Cities Service Oil Co. (Del.), East Chicago 30,000 
Indiana Farm Bur. Coop. Assn., Inc., 
Mount Vernon 
Johnson Oil Supply Co., Gary 
Rock Island Ref. Corp., Rock Island .... 
Sinclair Ref. Co., East Chicago 
Socony-Vacuum Oil Co., Inc., East Chi- 
cago* 
Standard Oil Co. (Ind.), Whiting" 
Troy Ref. Corp., Troy 


Bareco Oil Co., Wichita 
Bay Pet. Corp., McPherson 
Chanute Ref. Co., Chanute 
Coop. Refinery Association,* Coffeyville 13.000 
Phillipsburg 
Derby Oil Co., Wichita 
E] Dorado Ref. Co., El Dorado 
Kanotex Ref. Co., ‘Arkansas City 
M. F. A. Oil Co., Chanute 
Natl. Coop. Refinery Association, Mc- 
a LRA Se erences 18,000 
Phillips Pet. Co., Kansas City 
Shallow’ Water Ref. Co., Shallow Water. 
Sinclair Ref. Co., Coffeyville 
Kansas City 
Skelly Oil Co., El Dorado 
Socony-Vacuum Oil Co., Inc., Augusta’. . 
Standard Oil Co. (Ind.), Neodesha 
Vickers Pet. Co., Potwin 


2,500 


Aetna Oil Co., Louisville 
Ashland Oil & Refining Co., Catletts- - 
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Crack- 
ing 
cap. bbl. 


Type of 
refinery 


Comp. 
Cc 
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S-A 
Comp. 
C-A 
S-A 
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192,430 
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Crude 
oil 
Company and plant location— 
Louisville Ref. Co., Louisville 
Somerset Refinery, Somerset 
Standard Oil Co. (Ohio), Covington 
Stoll Oil Ref. Co., Louisville cn 


6,500 
j 500 
. 15,000 

2,000 
Total 54,000 
LOUISIANA 
Atlas Oil & Ref. Co., Shreveport 
Bayou State Oil Corp., Hosston 
Calumet Ref. Co., Princeton 700 
Chalmette Pet. Corp., Chalmette y 10,000 
Cities Service Ref. Corp., Lake Charles 70,000 
Continental Oil Co., Lake Charles . 9,500 
Evangeline Ref. Co., Jennings ; 
Pan American Ref. Corp., Destrehan ... 
Petco Corp., Marrero 
Shell Oil Co., Inc., Norco 
Southern States Ref., Inc., Eola : 
Standard Oil Co. of N. J., Baton Rouge 
Stanolind Oil & Gas Co., Vivian 


12,000 
800 


1,000 
7,500 
3,500 
35,000 

‘ 800 
180,000 
3,550 


Total 334,350 


MARYLAND 
American Bitumuls, Baltimore 
Pan American Ref. Corp., Baltimore 
Standard Oil Co. of N. J.. Baltimore! 


2,400 
8,000 
47,000 
Total 57,400 
MASSACHUSETTS 

Cities Service Oil Co. (Pa.), E. Braintree 6,000 
Colonial Beacon Oil Co., Everett 33.000 


Total 39,000 
MICHIGAN 
Aurora Gasoline Co., Detroit! 

Elsie ; 
Bay Ref. Corp., Bay City 
Crystal Ref. Co. of Carson City, Inc., 

Carson City . 

Lakeside Ref. Co., Kalamazoo 
Leonard Refineries, Inc., Alma? 
Louis Rose Ref. Co., Saginaw 
Marvel Ref. Co., Grand Rapids 
Mid-West Refineries, Inc., Alma 
Naph-Sol Ref. Co., Muskegon 
Old Dutch Ref. Co., Muskegon 
Osceola Ref. Co., Reed City>‘. 
Petroleum Specialties, Inc., Flat Rock 
Producers Ref., Inc., West Branch .. 
Pure Oil Co., Midland Neat 
Roosevelt Oil Co., Mount Pleasant . 
Socony-Vacuum Oil Co., Inc., Trenton’.. 


MINNESOTA 


Comet Refinery Co., New Brighton .... 
Northwestern Ref. Co., St. Paul. Park 


MISSISSIPPI 


Paluxy Asphalt Co., Yazoo City . 
Southland Oils, Inc., Sandersville ... 


Total 


MISSOURI 
Standard Oil Co. (Ind.), Sugar Creek' 


MONTANA 
Big West Oil Co., Kevin . 
Carter Oil Co., Billings . 

“Cut Bank rt 
Farmers Union Central ‘Exchange, Inc., 
Laurel 

Hole Brothers Refinery, Cut Bank 
Home Oil & Ref. Co., Great Falls 
Texas Co., The, Sunburst 
Treasure State Ref. Co., Shelby 
Union Oil Co. of Calif., Cut Bank 
Unity Pet. Corp., Kalispell 


Coop. Refinery Association, Scottsbluff 
Oil Marketing & Ref., Inc., Salem 
Petroleum Utilities, Inc., Chadron 
Porter Oil Co., Sidney 

Searle Pet. Co., Salem 


cap. bbl. 


Crack- 
ing 


Type of 


cap. bbl. refinery 


+2,500 
+8,600 


30,600 
+6,000 


76,000 
59,750 
75,600 


2,000 


99,500 


Cc 
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NEW JERSEY 
Crude 
oil 
Company and plant location— 


California Ref. Co. Perth Amboy ...... 15,000 
Cities ——: wy Co. (Pa.), Linden .... 12,000 
. .. \ 3S Serer 9,000 
nm nog Oil Co., Inc., Pauls- 
MR eos AR Ries sacs sin odie a ae 38,900 
Standard Oil Co. of N. J., Linden’ ...... 135,000 
Tide Water Associated Oil Co., Bayonne* 70,000 





Total 


Aerex Co. Bloomfield .................. 100 
Continental Oil Co., Artesia ............ 2,000 

RIPE ast RSE enn Ra 750 
Malco Refineries, Inc., Roswell ......... 2,000 
McNutt Oil & Ref. Co., Brickland ...... 2,200 


New Mevico Asphalt & Ref. Co., Artesia 4,000 
Petroleum Products Ref. & Prod., Prewit 1,500 
Warren Pet. Corp., Monument 600 








TP ee ae a ot a a wc Kaew 13,150 

NEW YORE 
Allegany Refiners, Inc., Bolivar ........ 1,500 
Frontier Oil Ref. Co., Tonawanda ...... 8,500 
Gulf Oil Corp., Staten Island ........... 16,000 
Sinclair Ref. Co., Wellsville ............ 1,000 
Socony-Vacuum Oi Co., Inc., Brooklyn*. 21,300 
NE ee ee oo, Pog te uuetdls ws us 500 
MS 2 nS vad oso noes ET ESSERE AS 7,000 
RS tele ook oo gen. ou ben ehees eae 88,800 

OHIO 

Canton Ref. a of Central Pipe Line 
SE PE ca conc oodetuetetioone: . 8,500 
Gulf Ref. Co., “ehanis b  Satace'k v0 sspaatinen 26,600 
CE oi iv ee hoiielctsaueces nagiben vee 000 
National Ref. Co., Findlay .............. ,000 
tre 15,500 
SES ee ee 29,400 
Standard Oil Co. (Ohio), Cleveland* 38,000 
eiigte nsphbich<puceskhieesexaebbe 12,000 
Oo a a bine s ame 20,000 
EE ee a I oe 5 ns ob reek pect 000 
 SAAAIS Oe PPE ins va nwacascgny ed 217,000 

OKLAHOMA 

Allied Materials Corp., Stroud .......... 1,500 
Anderson-Prichard Ref. Corp., Cement.. 2,500 
ES Se, Sa ae re 10,000 
Barecs Of} Co., Barnedall .............. ..... 
Bell Oil & Gas ~~ Granfield .......... 4,500 
Ben Franklin Ref. Co., Ardmore ........ 4,500 
Champlin Ref. Co., Enid Rtipkitws alte wae 18,000 


Cities Service Oil Co. (Del.), Ponca City 11,000 


Continental Oil Co., Ponca City? ........ 26,000 
Deep Rock Oil Corp., ee 12,000 
Denver Prod. & Ref. Co., Edmond ..... 2,000 
Fen-Ter Ref. Co., Wynnewood ...... 5,000 
Johnson Oil Ref. Co., Cleveland ........ 5,500 
Mercury Oil Ref. Co., Oklahoma City .. 2,000 
Mid-Continent Pet. Corp., West Tulsa .. 40,000 
Midland Coop. Wholesale, Cushing . 4,000 


Monarch Refineries, Inc., Oklahoma City 600 


Peppers Ref. Co., Oklahoma City ...... 1,500 

Phillips Pet. Co., Okmulgee ............. 8,000 

Rock Island Ref. Co., Duncan .......... 8,000 

Sinclair Ref. Co., Sand Springs ....... 7,000 

Sunray Oil Corp., Allen .............. 12,000 

Texas Co., The, West Tulsa ........... . 20,000 
Tide Water Associated Oil Co., Drum- 

Se od aE ase es sh 60000 se 12,000 

Wilcox Oil Co., Bristow ................. 5,000 

Total 222,600 

PENNSYLVANIA 

Atlantic Ref. Co., Philadelphia’ .....:...100.000 

Canfield Oil Co., Coraopolis .. 1,000 

Cities Service Oil Co. (Pa.), Titusville 3,000 

Continental Ref. Co., Oil City .......... 1,000 
(L. Sonneborn 

Sons), Petrolia ............ 4,000 
Div. of L. Sonne- 

born Sons, Inc., Franklin ......... 2,000 

Freedom-Valvoline ‘oul Co., Butler 2,500 

Rat. ~ Sai eerepre sree 4,000 

Gulf Oil Corp., Neville Island* 14.500 

Wa + SSE ER Ae 68.000 

Kendall Ref. Co., Bradford ............ 5.000 

Pennzoil Co., The, Rouseville........... 8,500 


Crack- 
ing 


cap, bbl. cap. bbl. 


4,000 











712, 000 


75,000 
72,400 





114,900 


Type of 
refinery 
C-A 
S-A 
S-A 


Comp. 
Comp. 
Comp. 


QAAAAnRgaD 


L-W 


agagaagaan 
3 
bs 


oo 
53 8 
1 oe 


Comp. 


Comp. 


Comp. 


S-L-W 
Comp. 


S-L-W 
S-L 


S-L-W 
C-L-W 


C-L 
Comp. 
Comp. 














Crude Crack- 
oil ing 
Company and plant location— cap. bbl. cap. bbl. 
Quaker State Oil Ref. Corp., Emlenton.. 2.000 1,350 
Wereers Weey coel iis... ick ovens 4,000 1,350 
RN SEDs 5 WOO Ail. ca wieera<ineeage ae 2,800 1,600 
Sherwood Ref. Co., Inc., Warren ....... Fees ey 
SR are eric: RBOO> ini. 0s 
Sinclair Ref. Co., Marcus Hook ......... 65,000 140,000 
Sun Oil Co., Marcus Hook® ............. 35,000 101,000 
United Ref. Co., Warren ................ 5,500 12,000 
Waverly Oil Works Co., Pittsburgh ..... OIRO: san 9s 
Wolf’s Head Oil Ref. Co., Inc., Reno .... 2,500 960 
BUEN a van ous Ga'ew caceuasbeesghanaekaawe 434,800 278,110 
RHODE ISLAND 
American Bitumuls, E. Providence ...... Tres ee 
Socony-Vacuum Oil Co., Inc., Riverside.. 12,000 1,500 
Texas Co., The, Providence .............. tae 
PN Seal. (che ie sbwrativskanssouseane 16,900 1,500 
SOUTH CAROLINA 
Standard Oil Co. of N. J., Charleston .... 7,000 ...... 
TENNESSEE 
Delta Ref. Co., Memphis ................ 4,500 1,500 
Southern Oil Service, Nashville .......... | eye 
IEE nn pO REN. Pee id GaepR he te, 5,500 1,500 
TEXAS 
American Mineral Spirits Co., Corpus 
SE eG cans sabnad.cis ser RS ca eas 
Atlantic Ref. Co., Port Arthur! ......... 27,000 +30,000 
a Py rere 2,500 1,200 
Bryson P. L. & Ref. Co., Bryson ...... . 1,500 250 
oe ee ae a eae rer 
Coastal Refineries, Inc., Port Isabel .... 7,000 2,500 
Col-Tex Ref. Co., Colorado City ........ 10,000 4,000 
Consumers Coop. Ref. Assn., Levelland.. 5,200 2,600 
Continental Oil Co., Wichita Falls ..... 5,000 3,900 
Cosden Pet. Corp., Big Spring ........ . 18,000 12,250 
Crown Central Pet. Corp., Houston . 20.000 8,500 
Denaho Mef.'.Ge., Pettus ............055. 2,000 500 
Eastern States Pet. Co., Houston, Plant 1. 30,000 12,000 
IE, he 6 dom ce ilies eine ano se.6 ok SOG) ieee 8 5,000 
Ry: ee SOD, I. 0. os ccc caccisyes Sf a 
Gladewater Ref. Co., Gladewater ....... 2,500 1,000 
Graytex Ref. Co., Graham ............ : ire 
Great Southern Corp., Corpus Christi aa 4,000 
Gulf Gil Corp., Fort Worth ............. 7,200 4,000 
RE PP ne ict Goo b ca wece ne gs 192,000 798,000 
NS 8k Ahoy a £0.35 b ei non 10,000 4,000 
Hamman Oil & Ref. Co., Bay City 2,300 
Humble Oil & Ref. Co., Baytown’ ....... 190,000 $142,200 
ND Fd os sale ov oo meiO t's spendin ff ie 
Hutex Oil & Ref. Co., Hardin ......... | ey, 
Independent Ref. Co., Arp .............. | 
Inland Ref. Co., Palestine .............. | are 
La Salle Pet. Corp., Burkburnett ...... tees ee 
Magnolia Pet. Co., Beaumont?* .......... 125,000 +100,200 
SSR SS a ane 12,000 111,100 
Maritime Oii Co., Houston .............. | Fear 
ee SHGO" css. 
McBride Ref. Co., La Blanca ............ reer 
McMurrey Ref. Co., Tyler .............. 9,000° 4,500 
Nueces Ref. Co., Clarkwood ............ 2,500 itiects 
Onyx Ref. Corp., Abilene ............... 3.000 800 
Pan American Ref. Corp., Texas City?...100.000 60,000 
Panhandle Ref. Co., Lueders ............ 1,500 750 
UT, a's vice bc hv dccc vessels de 4,000 71,800 
pe ee RT a a Aine sah 
Payward Ref. Co., Shamrock ........... _. SeIesre4 
Phillips Pet. Co., ~— PR EEEK Scat wcied 44,000 746,000 
0 ae eee oe 7,000 73,500 
Pioneer Oil & Ref. Co., Somerset Te _, are 
Pontiac Ref. Corp., Corpus oo. ROBOO, ..:... 
Premier Oil Ref. Co., Longview ........ 4,500 3,000 
Fort Worth .... 5,500 3,000 
Prichard Ref. Co., ‘San Antonio wel BT -0<3-- 
Pure Oil Co., Nederland? J 55,000 198,000 
Rado Ref. Co., ER cs sia eo i  eerere 
Refugio Refinery, Refugio ... ; - Saerers 
Republic Dil Ref. Co., Texas City! . 28,000 22,000 
Shamrock Oil & Gas Corp., Sunray 6,000 4,000 
Shell Oil Co., Inc., Houston’ ... 85,000 65,000 
Sid Richardson Ref. Co., Texas City . 18,500 2.000 
Sinclair Ref. Co., Corpus Christi* .. 27.000 20.000 
EE EE, oo 8 EN eB dine bad inv asis 6,500 4,500 
EE Sy te ae ee 73,000 62,000 
Skelly Oil Co., Longview ......... se 9,000 2,700 
Southwestern Oil & Ref. Co., Corpus 
NE 8 ond dd waka s Suwetadoesbuieee "ae 
Standard Oil Co. of Texas, El Paso ...... 14,000 5,000 
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TEXAS (Continued) 
Crude Crack- 
oil ing 
Company and plant location— 
Stone Oil Co., Texas :City ........8i5... 7,500 
Talco Asphalt & Ref. Div. of Am. Liberty 


Oil, Mount Pleasant ................. 12,000 2,000 
Taylor Ref. Co., Taylor, Tex. ........... 22,500 3,800 
Texas Co., The, Amarillo ................ 7,500 4,000 

|. eee oa 4,000 2,000 
Ee eee OE, ee EB oy o xtale 


Port Arthur’ 

















Port Neches I ne etiined « 
San Antonio 7,000 6,000 
West Dallas ...... .. 15,000 9,000 
Three Rivers Refinery, Three Rivers =) Se. ae alee 
Tydal Ref. Co., Gainesville ...... its A wate 
United Gas Pipe Line Co., Beeville ee 
Uvalde Rock Asphalt Co., Blewett ...... Ses 
Waggoner, W. T., Estate, Electra 7,000 72,500 
Wickett Ref. Co., Wickett ......... .... 2,500 
Total , x 1,545,300 1,051,550 
UTAH 
Tri-State Oil & Ref. Co., Relico ..... ee? 
Uinta Oil Ref. Co., Jensen .......... ‘ ew 
Utah Oil Ref. Co., Salt Lake City! ...... 20,000 14,400 
Wasateh Oil Ref. Co., Woods Cross . 2,400 71,700 
Total 23,400 16,100 
WASHINGTON 
Inland Empire Refineries, Inc., Hillyard 6,000 2,500 
WEST VIRGINIA 
Elk Ref. Co., Falling Rock ............ 4,000 2,000 
Pure Oil Co., Cabin Creek ........... .. 5,500 414,300 
Quaker State Oil Ref. Corp., St. Marys.. 2,500 1,350 
NE oie a IRB as co so fd 12,000 17,650 
WISCONSIN 
Wisconsin Oil Ref. Co., Inc., Sheboygan 5,000 
WYOMING 
Carter Oil: CO, Z0vOR ©... ie 4A 3,000 
Newcastle ......... 1,600 900 
Continental Oil Co., Glenrock Meee .. 3,400 71,900 
Crook County Refinery, Sundance ..... ee 
Elk Horn Gas Refinery, Osage .......... ig ote 
Empire State Oil Co., Thermopolis Pee 
Frontier Ref. Co., Cheyenne! ........... 7,500  +4,000 
Gray Refinery, Inc., Newcastle ......... ' aes 
musky Ref, Co., Cody” .:.....5;.. ot ete os 
Manewal-Bradley Oil Co., Inc., Osage ae .. Sere 
oto Oil Co., The; Lovell ... 2... 60 .ceaes We a as 
met Oil Oa, Bre ke sais eo ce cas 500 200 
Resolute Oil Corp., Badger Basin Lact Fear 
Sinclair Ref. Co., Sinclair! .............. 14,000 13,000 
Socony-Vacuum Oil Co., Inc., Casper .... 4,500 1,600 
Standard Oil Co. (Ind.), Greybull 5,500 1,900 
Standard Oil Co. (Ind.), Casper “— 6,350 
Se A ern, eee 
al pacers ee ear a aes +7,600 
Tri-State, Inc., Thermopolis" Ye ta I i eels rer 
Z & W Service & Refinery, Torrington. . 100 
a Sb rc oe Sees eee kth oe eas 77,080 37,450 


cap. bbl. cap. bbl. 


Type of 
refinery 


na 


Comp. 
C-A 


C-A 


Comp. 
C-L-W 
Comp. 


(1) Fluid catalytic cracking included in cracking capacity. 

(2) Thermofor catalytic cracking included in cracking capacity. 
(3) Houdry catalytic cracking included in cracking capacity. 
(4) Cycloversion cat. cracking included in cracking capacity. 


OPERATING REFINERIES IN CANADA 








ALBERTA 
British-American Oil Co., Ltd., Calgary.. 5,000 2,500 
Gas & Oil Refineries, Ltd., Hartell ..... 2,000 1,000 
Imperial Oil, Ltd., Calgary ... 9,500 4,000 
RN ai vests ne taktnwe or . 16,500 7,500 
BRITISH COLUMBIA 
Imperial Oil, Ltd., Ioco . 12,000 3,200 
Shell Oil Co. of B. C., Shelburn Pye SS ye 
Standard Oil Co. of B. C., Ltd., Van- 
ON he oie sb ¥ bate ae ness vtNeres 5,000 
Ne liye Nd lal dee a Sieg de ne Ree Ay 21,200 3,200 
MANITOBA 
Anglo-Canadian Oils, Ltd., Brandon .... 2,200 1,000 
North Star Oil, Ltd., St. Boniface ‘e's ae 2,000 750 
Radio Oil Ref., Ltd., Winnipeg ........ ex See 





MARCH 22, 1947 


nan 


NEW BRUNSWICK 


Crude 
oil 
Company and plant location— 


New Brunswick Gas & Oilfields, Ltd., 





Weldon iss 300 

NORTHWEST TERRITORIES 

Imperial Oil, Ltd., Norman Wells 1,100 

Northwest Co., Ltd., Fort Norman 850 

Total 1,950 
NOVA SCOTIA 

Imperial Oil, Ltd., Imperoyal 34,000 

ONTARIO 
British-American Oil Co., Ltd., Clarkson 8,300 
Toronto 6,000 


Burlington Refineries, Ltd., Hamilton . +» 600 


Canadian Oil Companies, Ltd., Petrolia 4,000 
Goodrich Ref. Co., Ltd., Port Credit 4,000 
Imperial Oil, Ltd., Sarnia 46,000 


McColl-Frontenac Oil Co., Ltd., Toronto 12,000 











Total 80,900 
, QUEBEC 
British-American Oil Co., Ltd., Mon- 
Serre Pe 12,000 
Imperial Oil, Ltd., Montreal East 25,000 
McColl-Frontenac Oil Co., Ltd., 
Montreal... 24,000 
Shell Oil Co. of Canada, ‘Ltd., Montreal 
East Braapl 10,000 
Total 71,000 
SASKATCHEWAN 
British-American Oil Co., Ltd., Moose 
RRR ree 4,000 
Hi-Way Refineries, Ltd., Moose Jaw 350 
Rosetown read 400 
Seman » ...:...- = 500 
Husky Ref. Co., Lloydminster . 2,500 
Imperial Oil, Ltd., Regina 10,500 
Northern Pet. Corp., Ltd., Kamsack 400 
Saskatchewan Federated Cooperatives, 
Ltd., Regina ..... ‘ 2,000 
Sterling Ref., Ltd., Yorkton * 750 
ee oe Pee 21,400 


cap. bbl. 


Crack- 
ing 





Type of 


cap. bbl. refinery 





7,500 
10,700 


714,400 
6,500 





39,100 


2,000 


76,300 


1,000 
250 





9,550 


REFINERIES IN MEXICO 





Petroleos Mexicanos, Arbol Grande, 
ee soo. 23,000 
Atzcapotzalco, D. Fr... 50,000 
Ciudad Madero, Tamp. 57,000 
Minatitlan, Ver. 28,000 
Poza Rica, Ver. .... 7,500 
Villa Cuauhtemoc, Ver. 13,400 
Total 178,900 


13,500 
4,900 


"9,300 





27,700 


Ss 


Qaa aa 


> 


Ct > > 


an vovnaNda 


SHUTDOWN PLANTS IN CANADA 


Abasand Oils, Ltd., Fort McMurray, 
Alta. 





SUPT. Phe abe sents 800 
Diana Oil & Ref. Co., Lloydminster, 

RG 2 «thse: sa od sae eteaeYe 5 GN wr 250 
Lion Ref. Co., ‘Calgary, wR ids ; (*) 
Home Oil Distributors, N. Vancouver, 

eo Ge ik ae, AO. 5 TK 2,000 

Total 3,050 


*Capacities not reported. 


SHUTDOWN PLANTS IN THE U.S. 


CALIFORNIA 
Field, O. C., Gasoline Corp., Casmalia 4,000 
Harbor Terminal Oil Co., Wilmington 3,000 
Olympic Ref. Co., Long Beach ..... 6,500 
Operators Oil & Ref. Co., se Beach . 5,000 
Richfield Oil Corp., Bell .. 10,000 





7 





A 


QAnRADnDM 












COLORADO 

















NEBRASKA 
Crude 
oil 
Company and plant location— 


Crack- 


ing Type of 





cap. bbl. cap. bbl. refinery 





































Wartime operator and 
plant location— 


J. S. Abercrombie and Magnolia 
Pet. Co., Sweeney, Tex 


Anderson-Prichard Refining Co., 
ua eeyReet lb A apie 


Cyril, 
Ashland Oil & reed Co., Cat- 
lettsburg, Ky. .... 


Asscciated Refiners, Inc., Beckett 
(Duncan), Okla. 


Bay Pet. Corp, Denver, Colo. 
SE att Garay ane + awe 


Cooperative “paneer Co., oe 
ville, Kans. 


Crown Central Pet. Corp., Pasa- 
dena (Houston), Tex. 


Eastern States Pet. Corp. Hous- 
My Me. 6 cae 06 


Wyo. 


Continental Oil Co., Ponca Sessieds 


Frontier Refining ¢ Co., ye Puapenee. 








Crude Crack- 
oil ing Type of 
Company and plant location— cap. bbl. cap. bbl. refinery 
Raven Oil & Ref. Co., Rangely ....... eee? ttt. s Mid-States Ref. Co., Falls City ........ ee. sas s 
ILLINOIS 
Allied Oil Corp., St. Elmo ......... 5,000 2,200 C OHIO 
Cascade Ref. Co., Selmaville ...... 2,600 599 C Rete Bat. Os. Warsee: oo... ....05........ 2,200 Ss 
ER Se 2 0-h  e 7,600 2,790 
~ an OKLAHOMA 
ANS Associated Refineries, Inc., Duncan! 17,000 C 
Anco Ref. Co., Garnett ................. aE s Shale Oil Co., Lawton ......... sh Sake s 
H & T Reclaiming & Ref. Co., Chase ere Ss — 
Relates et ise Ses — ore EE sce Saas cache ab oaks 80 17,000 
KENTUCKY SOUTH DAKOTA 
Ashland Oil & Ref. Co., Pryse .......... 5,000 2,000 C Sturgis Ref. Co., Sturgis 100 s 
LOUISIANA 
Arkansas Fuel Oil Co., Bossier City .... 28,000 14,000 C - TEXAS 
Coast Oil Co., Cotton Valley ......... <TR <cheeie> s Abercrombie, J. S., and Harrison Oil 
Ohio Farm Bureau Co-op., Meraux ..... 3,200 ...... s Re OE Pee a rere 18,000 4,700 C 
Premier Oil Ref. Co. of Texas, Cotton American Republics Corp., ,Houston WU Y's css ss s 
Se Serre SS rE s Danciger Oil & Ref. Co., Longview 7,500 4,000 C 
Humble Oil & Ref. Co., Ingleside |!) er Ss 
nly it Tics yeep ty Bll Ai AE ae 37,700 14,000 Minerva Ref. Co., Corsicana ...... SM Seka s s 
CHI Seurlock Oi} Co. Post .............. ee s 
a GAN Western Ref. Co., Baldridge bee 
Mid-West Refineries, Inc., Grandville 4,500 2,000 C ED) 5s aoa ae | BRS eae Ss 
MONTANA Total 67,250 8,700 
Big Lake Oil Co., Lake Basin ...... 80 Ss 
Gallatin Farmers Co., Belgrade 240 Ss 
Hunt, D. Eugene, Winnett .........__ 300 |! S eee 
North American Oil & Ref. Co., Chinook 300 s Douglas Refinery, Douglas .......... 80 ...... s 
Patterson, H. F., Ref. Co., Sweet Grass ee ac s Silver Tip Refinery, Yoder wee Sa Ss 
Total 1,720 Total 180 


Type of plant and loca- Major processing 


tion in respect to basic 
refinery 
Complete refinery. 
Isolated. 


Gas concentration{ 


Aviation gasoline. Ad- 
jacent to operator’s 
refinery. 


Aviation gasoline. 
Isolated. 


Gas concentrationt 

Aviation gasoline. Ad- 
jacent to operator’s 
refinery. 


Aviation gasoline. Ad- 
jacent to operator's 
refinery. 


Aviation gasoline. Ad- 
jacent to operator’s 
refinery. 


Aviation gasoline. Ad- 
jacent to operator's 
refinery. 


Aviation gasoline. Ad- 
jacent to operator’s 
refinery. 


Miscellaneous. Adja- 


cent to operator’s 
plant. 


.Gas concentrationt 
...Gas concentrationt 
. ..Gas concentrationt 
.Gas concentrationt 


facilities, Capacity, 
item bbl. per day 

ct rer Peres 13,000 
Gas concentration ........ 
HF alkylation ....... *4,000 
C, isomerization . 1500 
Crude distillation ... 22,000 
Thermal reforming .. 7,000 
Gas concentration .. *320 
- Lt eg em 10,000 
Gas concentration ........ 
HF alkylation ....... *3,000 
C, isomerization .... *250 
ot rere 10,000 
Gas concentration .. ... 
HF alkylation ....... *2,200 
C, isomerization . a 
Gas concentration .. *130 
eRe er 20,000 
Gas concentration 7 
HF alkylation ....... *3,000 
C, isomerization .... *%1,500 
S.R. stabilizer ....... iy 
BEL ic gab tewaiio’-<% 3,800 
Gas concentration cee 
HF alkylation ....... *1,000 
C, isomerization *400 
| ee eae 10,000 
Gas concentration ........ 
HF alkylation ....... *3,500 
C, isomerization *1,300 
ft ere 5,000 
Gas concentration 
HF alkylation ....... *1,600 
C, isomerization .... *°600 
tap, ae ae 2,700 
Gas concentration nig 
HF alkylation ....... *1,100 
C, isomerization .... %450 
HF alkylation ....... *1,500 
Thermal reforming.. 2,000 
Dehydrogenation .... *700 
Feed preparation ... 5,000 
Absorption ......... Per voce ¢ 
EL, “sauces oo vcees 
SEE, vio ce ove Maw een 


Status of Government-Owned Aviation-Gasoline Facilities 


Status as of March 1, 1947 


Negotiations under way for purchase. 
Plant shut down. 


Sold to Anderson-Prichard 


Operated by Ashland on an experimental 
l-year lease in attempt to convert unit 
to commercial production. 


Plant shut down. No serious negotiations 
under way. 


Sold to Bay Petroleum Corp. 
Sale negotiations under way. 


Operator’s bid of $1,120,000 rejected. Nego- 
tiations still in progress. Currently, oper- 
ator is leasing parts of unit and has con- 
verted isomerization plant to catalytic 
polymerization operations. 

Operator using part of plant on lease shows 
interest in purchasing entire plant. 


Operator using portions on lease and shows 
interest in negotiations to purchase en- 
tire plant. 


Operator using parts of plant on lease and 
negotiating to purchase entire plant. 


Sold to Rubber Reserve Co. for butylene 
production. 
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STATUS OF GOVERNMENT-OWNED AVIATION GASOLINE FACILITIES (Continued) 


Type of plant and Ae > 5 Major processing 


Wartime operator and tion in respect to facilities, Capacity, 
plant location— refinery item bbl. per day 
Humble O, & R. Co., Baytown, Tex... Hydrogenationt Hydrogenation ...... 13,000 
Mohawk Pet. Corp., Bakersfield, Miscellaneous. Adja- Gas concentration ....... 
aE IER STR aw ss cent to operator’s HF alkylation ...... 1,000 
refinery. C, isomerization .... %450 
Thermal reforming .. 
Pan American Pet. & Transport Aviation gasoline com- C, isomerization .... *2,400 
Co., Te City, Bex a ponent.+ 
The Pennzoil Co., Oil City, Pa. ....Aviation gasoline com- Gas concentration ne 
ponent.t HF alkylation ..... *1,500 
Premier Ref. Co., Cotton Valley, Miscellaneous. Adja- Gas concentration ........ 
Te, uss Geb he oat Be eh ead cent to operator’s HF alkylation *2,200 
refinery. Dehydrogenation *750 
The Pure Oil Co., Smiths Bluff Alkylation.t H,SO, alkylation *1,330 
(Nederland), Tex. ................ 
Republic Oil Ref. Co., Texas City, Aviation gasoline. Ad- Waa 2. ic E33 12,000 
ex. ili anwelts BGs asia se, jacent to operator's Gas concentration ........ 
~ refinery. HF alkylation ...... *1,800 
Thermal cracking 5,000 
Root Pet. Co., El Dorado, Ark. Aviation gasoline. In- F.C.C. .............. 4,600 
side operator’s re- Gas concentration ....... 
finery. HF alkylation ...... *1,300 
C, isomerization *250 
Girbotol Wenmee.ic ie. 
American Liberty Oil Co. (was Aviation gasoline. Ad- rs aiken FS 5 ts 13,000 
Southpart Pet. Co.), Texas City.. jacent to operator's Gas. SE acces 
refinery. HF alkylation *1,600 
Standard Oil Co. of California, Aviation gasoline. Ad- MMM et a eek 14,000 
Richmond; Calif. !...605000. oe. jacent to refinery on Gas concentration ....... 
operator’s land. HF alkylation *3,200 
Standard Oil Co. of New amen ee C, isomerization *1,400 
Baton Rouge, La. ........ Hydrogenation 11,000 
Utah Oil Refining Co., Salt Lake Aviation gasoline. Ad- pS > RS ae nea 8,500 
ey, WOE. Sorvicasecedeiaed eaves jacent to operator’s Gas concentration ....... 
refinery. H,SO, alkylation .... *3,000 
Cc. isomerization .... %1,000 
Naphtha isomerization *%1,500 
Naphtha fractionator. 5,000 
Hydrogen generator. ..... 
Wilshire Oil Co., Inc., Norwalk, Aviation gasoline. Ad- £3 ! Serer 4,000 
| RENE OPA OS eS Oona Ea be De 2 jacent to operator's Gas concentration ._....... 
refinery. HF alkylation *1,750 
C, isomerization *1,000 


Champlin Ref. Co., Enid, Okla. 
ponent.t 


Cities Service Oil Co., E. Chicago, 
Ind. 


Lap 4.6 Wale Siem n hee aera eta Rane a Aviation gasoline com- 


ponent. 
Continental Oil Co., Wichita Falls, 


RE ETERS RIN Fen Isopentane. 


Socony-Vacuum Oil Co., Inc., E. 
St. Louis, Il. 


.. Aviation gasoline com- 


MR Reda ar aeun awe B-B extraction. 


ESCROW CONTRACT PLANTS 


HF alkylation : *2,300 
C, isomerization . *1,350 
Gas concentration ....... 
H,SO, alkylation .. *2,600 
C, isomerization *1,000 


Gas concentration 


Status as of March 1, 1947 
Dismantled and equipment sold. Humble 
largest purchaser of salvaged items. 
Leased for 5 years to Oronite Chemical Co., 
Standard of Calif. subsidiary, for experi- 
mental production of chemicals. 


Operator leasing small part of plant and 
shows interest in purchasing entire prop- 


erty. 

Entire plant sold to Koppers Co. for manu- 
facture of chemicals. 

In operation producing butylenes for rub- 
ber program. 


Plant shut down. Pure negotiating to pur- 
chase. 

Operator using part of plant on lease and 
shows interest in purchasing all of prop- 
erty. 


Root’s offer to purchase entire property be- 


ing considered. Plant operated on lease 
meanwhile. 


Plant shut down; operator negotiating pur- 
chase. 

Leased to operator who is actively nego- 
tiating to purchase. 


Dismantling and sale of salvaged equipment 
approved. 
Purchased by operator. 


Plant shut down. WAA considering pur- 
chase bids. 


Purchased by operator. 


Sold. 
Sold. 


Sold. 


*Production. +In operator’s refinery. tAdjacent operator’s refinery. §From report of Surplus Property Administration with revisions 


to March 1, 1947, included. 





New Engineering 
Fundamental Series 
Starts This Week 


Witt the completion of the inter- 

rupted series of articles by Dr. 
E. A. Stephenson, head of petro- 
leum engineering 
school, University 
of Kansas, which 
have been appear- 
ing as install- 
ments of the Jour- 
nal’s popular En- 
gineering Funda- 
mentals page, 
another author 
takes over the 
feature for sev- 
eral weeks. The 
purpose of the ar- 


E. N. JONES 


MARCH 22, 1947 


ticles will be to show how acid can 
be used to lengthen the flowing life 
of wells, increase recovery, and the 
benefits of acidizing before squeezing 
operations commence. The discussions 
are based on practical experience 
gained over a period of 10 years. 

The author, Edward N. Jones, is a 
consulting engineer of Pettus. Tex. 
He was educated at Texas A. & M., 
and University of Texas. His practi- 
cal experience ranges from rousta- 
bouting and roughnecking, to pipe 
lining, rig building, production, and 
superintendent for a drilling contract- 
ing concern. He started his consult- 
ing engineering practice in 1945. He 
is a registered petroleum engineer, 
member of A.I.M.E., and chairman 
of the engineers committee on West 
Tuleta, Bee County, Texas, cycling 
operations. 

The series by Jones starts in this 
week’s issue, page 295. 






JOHN -WILKES BOOTH—OILMAN. By 
Ernest C. Miller. Published by The Ex- 
position Press, New York. 85 pp. $2.50. 

In this brief story the author has cov- 
ered a phase of the assassin’s life about 
which little was known, and that little 
generally inaccurate. The acting part of 
Booth’s career is not ignored, but it is 
chiefly with Booth the oil man that the 
author has concerned himself. He has gone 
through considerable research to gather and 
collate his facts, the result being a read- 
able account of Booth’s adventure in the 
oil business. The volume, which throws 
new light on why Booth retired unwilling- 
ly from the stage, contains considerable 
references to aid the reader, and the photo- 
graphs, published for the first time, lend 
pictorial interest to the text. 


LEARNING TO WELD. Published by Lin- 
coln Electric Co., Cleveland. 32 pp. 25 cents. 

The purpose of this booklet is to explain 
the art of arc welding, for the repair of 
broken parts, building of equipment, and 
the hard surfacing of worn parts. It is 
intended to cover just the main points, 
briefly to provide a simple basic training 
with which te start arc welding. 











PROGRESS IN METALS 


by W. L. Nelson 


Consulting Engineer 





Chromium-Aluminum Steel 
Resists Oxidation 
| wemraneewen gasoline imports to Nor- 
way were cut off during the war, 
its use for private cars and buses was 
forbidden. Thus, gas producers using 
wood as fuel were installed. One of 
the most popular producers was based 
on the Imbert system, as applied by 
General Motors International, of Oslo. 
Combustion takes place on a hearth, 
the air entering through several small 
inlets into the main center, where 
descending wood is converted to car- 
bon monoxide gas. 


Temperatures as high as 2,375° F. 
(1,300° C.) were registered in the 
middle and the hearth was sometimes 
twisted and deformed. However, prac- 
tically no scale was formed when the 
metal contained over 25 per cent chro- 
mium. 


Essential requirements for hearth 
materials were: They must withstand 
a temperature of 2,000°-2,300° F. 
(1,100° to 1,200° C.) in an atmosphere 
of carbon monoxide gas in a bed of 
incandescent carbon; they must have 
ability to be welded to ordinary sheet 
iron without heat treatment; and must 
have fair machinability. At first, an 
alloy of 25 per cent chromium and 
20 per cent nickel was used success- 
fully, but soon had to be abandoned 
because of a shortage of nickel. 

Tests were conducted to see wheth- 
er a straight ferritic 25 per cent chro- 
mium steel could be used. It was con- 
cluded that 2,100° F. (1,150° C.) is the 
limit to which 25 per cent chromium 
steel can be heated in carbon monox- 
ide gas. It was found that carbon up 
to 2.8 per cent lowers the melting 
point of the 25-30 per cent chromium 
steels. 

High carbon also adversely affects 
the welding operation and makes the 
joint brittle. The same effects result 
from high silicon additions, though 
the alloy is more fluid when molten. 
After preliminary trials production 
was started and continued with en- 
couraging results for 4 years, some 
cars covering 40,000 miles without 
having to change the hearth. 

It was evident that carbon should 
be kept as low as possible, around 
0.30 per cent, with silicon as low as 
possible, the nickel content should 
be about 2 per cent, and the nitrogen 
0.20 per cent. This gives, with heat 
treatment, a tensile strength of 85,000 
psi., with an elongation of 2 per cent. 

The welding to the sheet iron with- 
out preliminary heating is done with 


very soft plain iron electrodes, hav- 
ing 1.50 per cent manganese. Low 
current density and plus polarity 3.25 
mm. rod is used. When ferrochromium 
stocks ran short it was wondered 
whether aluminum could be used as 
a substitute. The greatest difficulty is 
that aluminum bestows brittleness 
upon the steel. With 6 per cent chro- 
mium and 6 per cent aluminum, the 
alloy supposedly can withstand 2,200° 
F. (1,200° C.) 

The superiority of chromium steel 
over the new alloy is quite evident, 
but the chromium-aluminum alloy’ is 
cheaper. Heat resistivity of the new 
alloy is 27 times that of cast iron 
but a third to a fifth that of chro- 
mium steel at 1,650° F. (900° C.). 


Abstract: J. Sissener (Heat Resisting Al- 
loys), Foundry Trade Journal, Vol. 78, 
March 28, 1946, p. 341, taken from July 1946 
issue of Materials and Methods. 


Metals For 
Refinery Corrosion 


HE corrosive attacks on the ma- 
terials used in cracking and refin- 
ing processes are explained. The prin- 
cipal corrosion problems are those 
caused by (1) acids (hydrochloric, sul- 
furic, hydrofluoric, phosphoric, etc.); 
(2) bases (sodium and potassium hy- 
droxides, ammonium hydroxide, etc.); 
and (3) salts (aluminum chloride, 
boron chloride, etc.). A galvanic series 
of 43 metals is given in the order 
from the corroded end (least noble, 
anodic) formed by magnesium, to the 
protected end (most noble, cathodic) 
formed by 18-8-3 stainless-steel type 
316 (passive). 

Refinery corrosion is discussed in 
two groups, the dividing line of which 
is formed by the temperature level 
at which water is no longer present, 
assumed at 500° F. Above this temper- 
ature, “dry” corrosion is considered to 
take place due to the action of sulfur 
and also some organic acids; below 
this temperature, “wet” or electrolytic 
corrosion is assumed to take place. 

A general survey of refinery cor- 
rosion is as follows: At temperatures 
above 500° F., chromium is the most 
useful metallic element to resist 
action of sulfur, the necessary con- 
centration in the metal depends on 
the sulfur content and the nature of 
the sulfur compounds; 18 chromium 8 
nickel, 11-14 per cent chromium 
steels, and 4 to 6 per cent chromium 
steels are widely used under these 
conditions. 


Where naphthenic acids are a 


source of corrosion above 500° F., the 
following alloys are employed: In- 
conel (about 80 nickel, 13 per cent 
chromium), and type 316 (about 18 
chromium, 14 nickel, 2 to 3 per cent 
molybdenum). At temperatures be- 
low 500° F., corrosion is considered 
to be electrolytic in character, assum- 
ing that liquid water is present to 
form an electrolyte; it takes place 
mostly in the condensing and isom- 
erization equipment, alkylation units, 
caustic regenerators, in the hydro- 
genation process. 

Condenser shells are of Monel-clad 
steel, or tubes of 70-30 copper-nickel 
are used that offer greater resistance 
to impingement attack than admiralty 
tubing. For isomerization equipment, 
Hastelloy B, an alloy of approximately 
60 nickel, 32 per cent molybdenum 
is one of the most resistant to an 
hydrochloric atmosphere. Monel seems 
to be the most useful material in 
alkylation, using hydrofluoric acid as 
catalyst; it is used as liners for ves- 
sels, valves, rings, and packing. The 
same material is used also to line 
caustic regenerators. 

Ni-resist cast iron (nickel or cop- 
per cast iron) of austenitic structure 
is useful for pumps and valve parts 
in handling caustic; 18:8 stainless 
steel is highly resistant to hydrogen 
attack although it suffers some tem- 
porary loss in mechanical properties 
due to mechanical presence of hydro- 
gen in the metal; the hydrogen can 
be removed by heating, and its prop- 
erties restored. 

For other steels, presence of carbide 
forming elements (chromium, tung- 
sten, or molybdenum) are required 
to prevent decarburization. In general, 
the more complex the carbide the 
more resistant is the metal to the 
carburization under hydrogenation 
conditions. Unless 12 per cent or more 
of chromium is present in the steel, 
sulfur attack must be expected. 


Abstract: B. B. Morton. “Corrosion Re- 
A.S.M.E., Vol. 68, April 1946, pp. 229-235. 


Steel for Heaters 
For Corrosive Crude 


the heating of corrosive crude oils 

in the field Black, Sivalls & Bry- 
son, Inc., Kansas City, Mo., has re- 
sorted to the use of nickel-chromium 
cast-iron heating coils. The coils 
range in pipe diameter from 2 to 
2% in. and are used in the indirect 
heater line of this company. Such an 
iron exhibits superior physical prop- 
erties and uniformity as well as some 
corrosion resistance. 


Metallurgical Terms 


Phosphorous Banding 

Phosphorous banding is a visible 
band occurring in metals and being 
caused by localized phosphorus. 
These bands are sometimes referred 
to as Ghost Bands. 
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| bg discussing portable drilling 

masts in the preceding install- 

ment, portability, strength and 

rigidity, speed of erection and dis- 

. mantling, and safety were named 
as prime requirements for this 

type of equipment. With portabil- 

ity and strength and rigidity al- 


ready considered the discussion is 
continued here. 


Erection and Dismantling 
From the point of view of man- 





rection and Dismantling of 7 .zctej\s'Stse 


ortable Drilling Masts 





all portable drilling masts may be 

4 divided into two groups, telescop- 
ing and sectional masts. 

Telescoping masts.—Transported 

on a truck or a trailer, in a hori- 


SLING LINE 

DRILLING LINE 

DEAD LINE 

DRUM 

GIN POLE SLING LINE SHEAVES 
- GIN POLE DRILLING LINE SHEAVES 
- SPECIAL SHEAVES 


Fig. 11—Schematic outline of arrangement of the drilling line and sling lines for raising of a 
sectional drilling mast 
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No. 12 in a series by Joseph Zaba, petroleum engineer, Houston 
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Modern Rotary Drilling (continued) 


zontal position, masts are erected 
in two stages. The telescoped part 
first is raised; then the mast is 
extended to its full height. 

Raising of the telescoped mast 
from the horizontal to the verti- 
cal position is accomplished in one 
of several possible ways. Hydraulic 
systems of different types are 
used extensively. In one arrange- 
ment the telescoped mast is raised 
by a screw mechanism. This de- 
vice consists of large-diameter 
screws, which are operated by 
drive nuts, internally lubricated 
and mounted on ball bearings. 
Truck engine furnishes the power. 
Or, the mast may be raised by 
means of the traveling block. 

Extending the mast to its full 
height, once it is raised to the 
vertical position, is accomplished 
either by a line from a power- 
operated winch, or by the travel- 
ing block. 


Sectional masts.—The mast is as- 


sembled horizontally on the 
ground, on wood sills or mats. De- 
pending on the construction used, 
the sections are jointed by splice 
plates and bolts, or by flanges, 
bolted together with bolts and 
dowel pins, 


or by male-and-fe- 
male-type joints, locked together 
with clamps. 

The draw works is used for rais- 
ing the mast in one piece from the 
horizontal to the vertical position. 


Methods of raising differ primarily 
in the manner of arrangement of 
the gin pole. Otherwise the proce- 
dures for different types of mast 
are quite similar. Sketch in Fig. 11 
shows schematic arrangement of 
drilling line and the sling lines 
used in raising operations. The 
sketch does not represent any par- 
ticular make of a mast but is 
rather a generalized outline of the 
method. 

Sling line A, placed in the hook 
or a special adapter attached to 
the traveling block, is threaded 
through special sheaves G and gin- 
pole sheaves E, and is attached to 
the derrick legs. Drilling line B 
is strung from the drum D over 
the gin-pole sheave F and over 
the offset sheave in the crown 
block. Crown and traveling blocks 
are then strung for drilling and 
the drilling line is dead ended. 
The mast is raised by slowly spool- 
ing the line on the drum. 


Safety 


Particular attention is paid by 
all the designers to the safety of 
the masts, raising and lowering 
operations, and to the proper lock- 
ing of the telescoping types of 
masts in their extended position. 

In one type of sectional masts 
the change of the pivot point of 
the raising arc assures control of 











the lines during the raising and O 


lowering operations. The mast is 
raised from horizontal position 
with front-leg pins acting as the 
center of the raising arc (Fig. 
12-A). As the rear pin seats, the 
pivot shifts to the rear pins (Fig. 
12-B). The center of gravity does 
not pass over the supporting bear- 
ing, which eliminates the slack 
line. Proper arrangement of gin 
pole and selection of the point of 
attachment of sling lines in other 
types of sectional masts, also have 
as their purpose the safety of rais- 
ing and lowering operations. 

Hydraulic systems, used for rais- 
ing telescoping masts, are equipped 
with special safety devices. For in- 
stance, in case of one system, flow- 
check valves are provided, govern- 
ing the rate of flow. Thus the low- 
ering of the valve would proceed 
at a safe speed if any of the oil 
lines of the hydraulic system 
break. The screw mechanism, pre- 
viously referred to, which is used 
for raising and lowering of one 
type of a mast, is irreversible ex- 
‘cept under power. Extension parts 
of telescoping masts usually have 
locking devices, spaced at 5-ft. in- 
tervals, so that in event of failure 
of the raising mechanism, the sec- 
‘tion could not fall more than 5 ft. 
The locking mechanisms usually 
are controlled from the derrick 
floor. One of the manufacturers 
furnishes an electrical alarm signal 
system, which warns the operator 
when the derrick is ready for lock- 
ing in the extended position. 













































































































lees purpose of acidizing sand 
formations is to obtain from 
the producing horizons the ulti- 
mate maximum recovery with the 
least expenditure. Taking into con- 
sideration the permeability, thick- 
ness of sand, and bottom-hole 
pressure, oil or gas wells which 
are producing to their theoretical 
ultimate do not need acidizing. 
However, they do need acidizing 
if they have declined in production 
to such an extent that a greater 
drainage area is required to produce 
the needed quantity of fluids or 
gas. All wells, therefore, are not 
subjects for acid treatment. Each 
well is considered an individual 
problem in any field, regardless of 
its status. The true purpose of 
acidizing, then, is to increase the 
productivity of a well. 

Before acidizing, investigation 
should be made as to the past his- 
tory of the well. Core analyses and 
electric logs should be studied and 
correlated. The completion method 
should be taken into consideration. 
This is very easily done because 
of the unlimited amount of infor- 
mation that can be obtained by 
modern facilities available in the 
field, laboratory, and company rec- 
ords. These facts can be evaluated 
by competent engineers. 

In many instances cores taken 
from sand bodies showing a very 
normal permeability and good sat- 
uration of oil have failed to pro- 
duce when tested by drill-stem 
methods. These sands have been 
condemned as unproductive or 
without enough bottom-hole pres- 
sure to release the oil in the for- 
mation. Operators spend huge 
sums of money in drilling wildcat 
wells yet are hesitant to try out 
proved methods in completing new 
wells, or cleaning a formation of 
muds and water that has shown 
good saturation yet tested dry. The 
cleaning of these wells would re- 
sult in the discovery of more reser- 


Purpose of Acidizing Sand Formations 


voirs, which would produce more 
oil or gas per dollar invested. 

It is a well-known fact that the 
greater the drainage area at the 
well bore the quicker the forma- 
tion will give up the fluids being 
produced and the higher the per- 
centage of recovery will be over 
the life of the well. 

Many operators underream the 
formation to increase the drainage 
area or to remove the mud sheath 
formed at the face of the sand; 
however, they do not penetrate 
into the sand body with the under- 
reamer any great distance. Mud is 
used as a circulating medium and 
what mud is removed is replaced 
by the muds circulated. Here is 
where the real damage is done. 
Mud and mud filtrate seal the 
void spaces in the sand body at the 
bore hole where the reservoir is 
tapped. 

A formation, considered as a 
storage tank, cannot feed the 











CHANNELS FORMED BY ACIDS : 
EAS THEY ENTER THE VOID: 
F= SPACES THERBY ENLARGING: 


Fig. 1—Illustration showing effective 
drainage area caused by use of acids 
as the acids channel back into the for- 
mations enlarging the void spaces by 
destroying the cementation between the 
sand grains, and also enlarging the bore 
hole in proportion to the amount of 
acid used } 





Series Prepared by Edward N. Jones, consulting engineer, Pettus, Tex. 
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proper amount of oil to the pipe- 
line outlet if the connections are 
partially stopped. This happens in 
many cases where the annular 
spaces are cemented over, or 
bridged, by the filtration of muds 
or fresh water. It finally becomes 
so bad that formation fluids and 
gases are partially or completely 
prevented from entering the well 
bore. The extent to which a for- 
mation can be underreamed de- 
pends entirely on the diameter to 
which the tool blades of the under- 
reamer can be extended. Some 
operators set pipe through the 
sand body and perforate, thereby 
eliminating the use of the under- 
reamer. However, by the use of 
acid (provided there are parts of 
the sand body that can be dis- 
solved) the drainage area can be 
extended an unlimited distance 
into the sand body. (Fig. 1). This 
area, of course, depends on the 
physical properties of the sand 
formation and the amount of acid 
used. The exact amount of acid 
cannot be 100 per cent estimated 
as to the area or drainage area it 
will create. This is because sands 
are not homogeneous in their struc- 
ture. Vertical and horizontal per- 
meability are seldom the same, 
therefore, they cannot be consid- 
ered as perfectly uniform sand 
bodies. 


A fairly accurate estimate of the 
amount of acid needed to dissolve 
that portion of the cementation 
which is capable of being dissolved 
can be made by crushing a part of 
the core, drying, and weighing. 
The crushed portion is then im- 
mersed in 15 per cent hydrochloric 
or, preferable, mud acid, and vig- 
orously shaken or stirred for a few 
minutes. The portion remaining 
of the sample is then washed, 
dried, and weighed. The weight 
lost can be figured as the percent- 
age or the quantity of formation 
dissolved. If this experiment is 
done in a glass container, one can 
observe the reaction of the acid on 
the sample. These tests are simple 
and can be performed in the field. 
For a laboratory test, more tech- 
nical equipment is used. In the 
above test the acid should be 
heated to 150° to 250° F. The tem- 
perature should be comparable to 
the bottom-hole temperature of 
the well in which the acid is to be 
used. An increase in temperature 
hastens the reaction rate of acid 
with those agents which can be 
dissolved. 
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NITRIC-HYOROFLUORIC 
SOLUTIONS 


-— THIS CARBON TANK LINING 


’ WHATEVER 

YOUR PROBLEM 

— CONSIDER 
CARBON OR 
GRAPHITE 


to the corrosive attack of strong nitric- 
hydrofluoric solutions for 13 years? That 
is the record of this “National” carbon brick 
tank lining. 

Yes, carbon has proved itself unmatched 
for lining acid-bearing tanks and towers. 
Equally useful for building these tanks and 
towers, with or without supporting walls, is 
“Karbate” impervious graphite. 

These two lightweight, inert materials 


IS STILL IN GOOD OPERATING CONDITION! 


THIS KINO 
OF THING 


are unaffected by hydrochloric, sulphuric, 
lactic, acetic, hydrofluoric acids; by mixed 
acids; and by special caustic vapors and 
other corrosive liquids and gases. Both 
also withstand heat shock. “Karbate” im- 
pervious graphite resists seepage under 
pressure and is mechanically strong. 

Both materials are available in brick and 
blocks, in standard and special shapes. For 
more details on how these materials can be 
useful in your plant, write Dept. OG. 








Unit of Union Carbide and Carbon Corporation 
The words “National” and “Karbate” are registered 
trade-marks of National Carbon Company, Inc. 


30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
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Estimating Centrifugal-Pump Capacity 


‘ees chart shown on this page 

permits estimation of the ca- 
pacity of a single-stage centrifugal 
pump by knowing only the diam- 
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eter of the pump suction and the 
head produced at closed suction. It 
thus permits determination of the 
approximate capacity of pumps 


HIGH 200FT HEAD 


LOW HEAD 50FT 


MEDIUM /40FT. HEAD 


| \expecreo 
|| EFFICIENCY 
| | 





Fig. 1 





without name plates or on which 
design data are not available. 

The chart is used by reading up- 
ward from the diameter of suction 
shown on the bottom, to the proper 
“head line” and then reading hori- 
zontally to the gallons-per-minute 
scale. The ,approximate relation- 
ships between suction diameter 
(D) and capacity in gallons per 
minute (Q) are: 


Low head—850 ft. H:O 
Q 
p= inca 
\ 20 
Medium head—140 ft. H.O 


v= 
D= lindas 
30 
High head—200 ft. H.O 
v— 
= a 
36 
In addition an efficiency curve 
is shown by which the approxi- 
mate efficiency at the proper ca- 
pacity for the pump can be esti- 
mated. It is not necessary to use 


or do anything about the efficiency 
curve. 


Example.—A single-stage pump 
with a 3-in. suction connection ex- 
hibits a head of 100 ft. when oper- 
ating on a closed discharge. Read- 
ing upward from 3 in. to a point 
between the 50 and 140-ft. head 
lines as shown by the dotted line, 
a capacity of about 220 g.p.m. is 
indicated on the left side. An effi- 
ciency of about 63 per cent is indi- 
cated. 

This chart and method were 
published first by Bill Maddock in 
the October 1942 issue of Power 
Plant Engineering and was revised 
and republished in February 1946. 


No. 136 in a series by W. L. Nelson, professor of petroleum refinery engineering, University of Tulsa 








OPEN 


for inspection... 


It’s easy . . . any time... for inspection or maintenance. Just two 
clamp screws to open and the diaphragm casing is off. Just open the 
door in the yoke and the spring adjustment and stuffing box are 
exposed. For other equally important new features of the revolu- 


tionary new K & M KONTROL MOTOR, check this list: 


@ Pressed steel Diaphragm Casing .. . lighter . . . tougher. 

® Rigid Welded Steel Tubular Yoke. 

®@ Duo-seal molded diaphragm provides high travel, uniform 
loading. 
Long calibrated Steel spring . . . fully enclosed. 
Enclosed ball bearing spring adjusting screw. 
Streamlined Flow Valve Body for high capacity . . . unre- 
stricted flow areas. 
Super finished inner Valve Guides, honed guide bushings, 
top and bottom ... for minimum friction; increased life. 


LY ONTR OLt# 


Tecer €& YVELLER 


7 MoToR 


KIELEY & MUELLER, Inc. 
2033 43RD ST., NORTH BERGEN, N. J. ‘ 
Baltimore 
REPRESENTED IN Cincinnati Rochester New Orleans Dallas 


New York City Houston Pittsburgh San Francisco ’ Denver 
Detroit Los Angeles Tulsa Chicago Portland 























A Word for Producers—| fae. el Uy Ls 
RG Ee 


LINE PIPE 





OR SMA 


We're in busi- 
ness to make and 
sell pumping units— 
the best we know 
how, at a reason- 
able price—with the 
same, fair sales 
policy to all. 

That's been our creed for 27 years and we intend 
to keep it—and our customers—for the future. 

You'll get the straight, honest truth from our deal- 
ers—no “under-the-counter” talk. On this basis we 
welcome inquiries from large and small producers ; 
alike. Ve, facil: 


See your Jensen dealer or write us. ; ‘i capay 
oe i : per 


JENSEN ic | eer 
Coffeyville, Kansas, U. S. A. PRODUCTS COMPANY 


Export Office: 50 CHURCH STREET, NEW YORK CITY WHEELING + WEST VIRGINIA 
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Panhandle Asks Permit 
For Third Expansion 


ASHINGTON. — Panhandle East- 

ern Pipe Line Co. has filed an 
application with the Federal Power 
commission requesting authorization 
to construct and operate additional 
pipe-line facilities in Texas, Kansas, 
Missouri, Illinois, Indiana, and Michi- 
gan. The facilities are to be added to 
the Group A and B facilities recently 
authorized by the FPC and are esti- 
mated to cost approximately $23,464,- 
000. 


Designed to raise the peak-day ca- 
pacity of the Panhandle system ap- 
proximately from 473,000,000 to 580,- 
000,000 cu. ft. per day, the facilities 
proposed include construction of 
about 356 miles of 26-in. pipe as a 
third loop line and installation of an 
aggregate of 37,600 hp. in existing 
compressor stations. 

The Group A facilities authorized 
by the commission in June 1946 have 
now been completed and are in oper- 
ation, the application stated, and con- 
struction of the Group B facilities 
authorized in November 1946 will be 
commenced as soon as the necessary 
pipe and appurtenant equipment is 
available. In connection with the 
latter facilities, Panhandle has sub- 
mitted a petition to the FPC for per- 
mission to make substitutions and 
changes in its project as originally 
authorized. These proposed changes 
include construction of a new 2,400- 
hp. compressor station in Haskell 
County, Kansas, as a substitute for 
the 2,400-hp. authorized at Hugoton 
station, the installation of 7,260 hp. 
instead of 6,000 hp. at the Liberal 
station, and the laying of about 10.6 
miles of 26-in. loop line as a parallel 
Pipe line into the Liberal station from 
Texas instead of the authorized 34 
miles of 18-in. loop line in Kansas 
between Hugoton and Liberal sta- 
tions. 

The Group A facilities increased the 
pipe-line capacity to approximately 
393,000,000 cu. ft. per day, and the B 
facilities are designed to increase 
Capacity to about 473,000,000 cu. ft. 
per day. 


Hearing Set March 31 
On T. G & T. Expansion 


WASHINGTON.—The Federal Pow- 
er Commission has set for hearing 
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on March 31 an application filed by 
Tennessee Gas & Transmission Co. for 
authorization to construct facilities to 
increase the delivery capacity of its 
natural-gas transmission pipe line to 
600,000,000 cu. ft. daily. The hearing 
will be in the FPC Hearing Room, 
Washington. 

Facilities requested include about 
552 miles of 26-in., about 69 miles of 
24-in. and about 82 miles of 20-in. 
loop line extending along the com- 
pany’s main line, an aerial-suspension 
pipe line crossing the Mississippi 
River, approximately 83 miles of 20- 
in. line extending from a compressor 
station in Natchitoches Parish, Lou- 
isiana, to the Carthage gas field in 
Panola County, Texas, and varjous 
other lateral gas lines to connect the 
system to required additional sup- 
plies of natural gas, a new compres- 
sor station of 6,000 installed horse- 
power in Nueces County, Texas, and 
installation of compressor units to- 
taling 75,400 hp. in existing stations. 
Total cost has been estimated at $53,- 
000,000. 


Flared Gas Reduction 
Of 60 Per Cent Reported 


A reduction from 1941 to 1946 of 
more than 60 per cent in the amount 
of gas flared in Louisiana, despite 
a sharp increase in oil production 
during the same period, is reported 
by the state Conservation Depart- 
ment. 

The department reported flared 
gas totaled more than 550,000,000 cu. 
ft. daily in Louisiana fields in 1941 
and that it now is about 217,000,000 
cu. ft. daily. Oil production increased 
from 265,000 bbl. daily to upwards 
of 400,000 bbl. daily during the 5 
years. New markets and outlets have 
been found for gas previously flared, 
and the use of cycling plants also 
has helped cut gas wastage. 


Second Gas-Technology 
Short Course Planned 


A second annual short course in 
gas technology will be held at Texas 
College of Arts and Industries, Kings- 
ville, May 27-30 under the sponsor- 
ship of the Southern Gas Association. 


Procedure of the course will be 
similar to last year’s conference, 
which attracted more than 200 gas- 
industry representatives from 10 


States. Facilities of the college nat- 
ural-gas laboratory as well as in- 
spection trips to installations near 
Kingsville will again be available to 
the registrants, 

Two sections of study have been 
announced by Dr. Frank J. Dotter- 
weich, head of the college engineer- 
ing department, who is again serving 
as chairman of the administrative 
committee. “Technical Problems in 
Transmission” is the subject of the 
first section, which will be headed 
by R. M. Hutchinson, research di- 
rector of the Houston Natural Gas 
Corp. W. C. McGee, Jr. of the Ten- 
nessee Gas & Transmission Co., Hous- 
ton, is vice chairman of the trans- 
mission section. The other will be 
“Technical Problems of Gas Utiliza- 
tion,” arranged by George Elmer 
May, utilization engineer for New 
Orleans Public Service, Inc. C. A. 
McKinney of the United Gas Corp., 
Houston, is assisting May. 

Instructors will be research experts, 
engineers, and college faculty mem- 
bers. An all-day inspection trip to 
the Rio Grande Valley is on the 
schedule. The tour will include visits 
to cycling and dehydration plants. 


Natural Gasoline 


Benton Field Cycling Plant 
To Be Completed This Year 


A cycling plant with a capacity of 
50,000,000 cu. ft. of gas daily and de- 
signed to recover 4,000 bbl. of liquid 
products daily is expected to be com- 
pleted late this year in the Benton 
gas-distillate field in Bossier Parish, 
La 





In its annual report, Barnsdall Oil 


Co., operator and owner of a sub- ; 
stantial interest in the unitized proj- ‘ 


ect which covers 9,440 acres and now 
contains 15 wells, pointed out that 
efficient recovery of the distillate re- 
serve requires that the gas be cycled. 
All wells are shut in awaiting com- 
pletion of the plant, the report said. 

The Barnsdall report, noting that 
revenue from the sale of gas in the 
Gulf Coast area, was doubled last 
year, said a compression plant has 
been completed for the gathering of 
low-pressure gas in Placedo field, 
Victoria County, Texas, and that an- 
other plant in the area is yet to be 
completed. It is expected, the report 
added, that additional properties will 
receive pipe-line connections during 
1947. 

Reporting on its California opera- 
tions, Barnsdall said construction now 
in progress at the pressure-mainte- 
nance plant in the Newhall-Potrero 
field, Los Angeles County, will in- 
crease present compressor-plant size 
from 3,100 to 5,500 hp. 
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Rural Market Discussion 
Added to W.P.R.A. Program 


A talk on “The Rural Market for 
the Petroleum Industry” by Don 
Ross, representing the Agricultural 
Publishers Association, has been 
scheduled on the program for the 
thirty-fifth annual meeting of the 
Western Petroleum Refiners Asso- 
ciation at the Plaza Hotel in San An- 
tonio, Tex., March 24-26. 

Ross will speak at the general ses- 
sion Wednesday, March 26. His talk 
on the agricultural market for the 
industry represents one of three 
phases to be discussed in the general 
sessions. Other speakers will discuss 
military requirements, research and 
scientific studies necessary to meet 
changing plans of the military, and 
the general supply-and-demand pic- 
ture, both domestic and international. 
' Making final preparations for the 
program this week, the association 
announced members of a panel on 
catalytic cracking to be conducted at 
Tuesday morning technical session. 
They include Dr. J. W. Bertetti, Root 
Petroleum Co., El Dorado, Ark.; Hugh 
A. Neal, Phillips Petroleum Co.; Oscar 
Anderson, Globe Oil & Refining Co., 
Lemont, Ill.; H. D. Noll, Houdry Pro- 
cess Corp., New York; and J. B. 
Godwin, Magnolia Petroleum Co., 
Beaumont, Tex. 

Association officials are anticipat- 
ing registration at the meeting to ex- 
ceed the record 550 who attended 
last spring’s meeting in Fort Worth. 
The complete program was an- 
nounced earlier this month (The Oil 
and Gas Journal, March 8, page 106.) 


Sharples, Continental 
Form Chemical Company 


A new company, Sharples-Conti- 
nental Corp., owned equally by Con- 
tinental Oil Co. and Sharples Chem- 
ieals, Inc., has been organized for 
the purpose of manufacturing mono- 
nonylnaphthalene and dinonylnaph- 
thalene, lubricating-oil additives. 

The chemicals will be manufac- 
tured at Continental Oil Co.’s refin- 
ery site in Baltimore, Md. The re- 
finery itself was shut down some 
time ago, and the tankage converted 
to terminal uses. Some of the avail- 
able refining-processing equipment 
is being utilized for the new chemi- 
cal manufacture, which is reported 
being undertaken in view of the 
shortage of fats. 
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Officers of the new company are 
Paul Kendall, of Sharples, president; 
Harold G. Osborn, vice president of 
Continental, vice president; John F. 
Towle, treasurer; and Howard I. 
Cramer, secretary. 


German Tar-Fractionating 
Still Described in Report 


WASHINGTON. — A_ continuous 
vacuum still, developed by the Ger- 
mans for fractionating dehydrated 
high-temperature tar into anthracene, 
naphthalene, carbolic and Solvay 
wash oils, is described in a report by 
the Office of Technical Services, De- 
partment of Commerce. A two-stage 
adaptation of the vacuum still which 
was operated in Germany on a pilot- 
plant scale for distilling low-temper- 
ature carbonization tar is also dis- 
cussed in the report which was pre- 
pared by representatives of the Brit- 
ish Intelligence Objectives Subcom- 
mittee. 


The high-temperature vacuum still 
is composed of 104 convection and 86 
radiation tubes equipped with spe- 
cially designed headers to facilitate 
tube cleaning. The _ fractionation 
equipment has one pitch column with 
an expansion valve to prevent vola- 
tilization of the tar and three oil 
columns. 

The dehydrated tar flows through 
a heat exchanger to the tube still, 
entering the still at 90-lb. pressure 
and at a temperature of about 100° 
C. The convection space is divided 
by fire-retardant brick walls into six 


compartments, designed to level up © 


the chimney pull across the still. 
Each section has two outside damp- 
ers and a pyrometer to ensure even 
distribution of temperature. There 
are no plugs in the headers of either 
the convection or radiation tubes. to 
complicate cleaning. Instead, the 
tubes are expanded into cast steel 
flanges to which the headers are 
bolted. 


The radiation bank has a heating 
area of 1,700 sq. ft. The normal two 
rows of tubes are set in the roof with 
a section of the tubes set at right 
angles down the front wall to increase 
the tube-heating surface without al- 
tering the furnace dimensions. The 
radiation tubes are encased in special 
fire-brick blocks, supported from the 
roof by silicon chromium hangers. 
Tar leaves the tube still at 320° C. 
and at a pressure of 45 lb. 

The main walls of the still are 


constructed of four layers of fire 
bricks strengthened by silicon-chro- 
mium steel ties laid in the brick 
work. The still is heated by a four- 
burner coke-gas furnace in the cellar. 
Four indicators in the cellar measure 
gas pressure, gas quantity, chimney 
draft and carbon dioxide content of 
flue gases. 


The fractionation plant is complete- 
ly housed in a reinforced concrete 
brick panelled building. The hot tar 
enters the pitch column through a 
245-ft. pipe line with an expansion 
valve at the point of entry. 


Humble to Establish 
12 Graduate Fellowships 


HOUSTON.—Offers to establish 12 
one-year fellowships in science and 
engineering have been made by Hum- 
ble Oil & Refining Co. to five uni- 
versities in the Southwest and South 
and to Massachusetts Institute of 
Technology. 


Three fellowships, one in geology, 
one in chemical engineering, and one 
in chemistry, have been offered to 
the University of Texas; one in civil 
engineering and one in mechanical 
engineering were extended to Texas 
A. & M. College; one in physics and 
one in chemistry to the Rice Institute; 
one in petroleum engineering, and one 
in geology to both the University of 
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Oklahoma and to Louisiana State 
University; and one in chemical en- 
gineering to M.L.T. Recipients will be 
students enrolled in master’s or doc- 
tor’s degree work. 


A.C.S. Regional. Meeting 
To Be Held June 23-25 


The fifteenth Midwest regional 
meeting of the American Chemical 
Society is scheduled for Kansas City, 
Mo., June 23-25. 

Secretary for the petroleum-group 
meeting is H. M. Steininger, Sugar 
Creek, Mo., Standard Oil Co. (Ind.), 
to whom all matters pertaining to 
the petroleum part of the meeting 


should be addressed. Steininger has 
issued a call for all papers to be of- 
fered at the meeting and asks to be 
advised of such papers as soon as 
possible. 

A.C.S. regulations governing pa- 
pers will apply to those presented 
at the meeting. One-thousand-word 
abstracts of papers should be sub- 
mitted by April 1, Steininger said. 


Shell California Group 
Given Safety Award 


For carrying out 1,279,349 hours of 
work without a single disabling ac- 
cident, employes in the Wilmington- 
Dominguez, Calif. refinery of Shell 
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Oil Co., Inc., recently received the 
American Petroleum Institute acci- 
dent-prevention certificate. 

The safety record was set between 
July 14 and December 30, 1946. The 
last such award covering an entire 
Shell refinery on the Pacific Coast 
was made to workers in the Marti- 
nez plant in 1938. 


New Computer to Aid 
Diesel-Fuel Research 


Development of an electronic com- 
puter capable of solving mathemati- 
cal formulas to determine the tem- 
peratures of exploding gases in en- 
gine cylinders and serving as an ac- 
cessory to plot them on an oscillo- 
graph has been announced by me- 
chanical engineers at the University 
of Wisconsin. The announcement said 
the new development holds hopes of 
aiding in the early development of 
new and better fuels for diesel en- 
gines. 


Poly Unit Under Construction 


A small catalytic polymerization 
unit of Universal Oil Products Co. 
design is now under construction at 
the 4,000-bbl. daily crude capacity 
refinery of Elk Refining Co. at Fall- 
ing Rock, W. Va. The unit, to be com- 
pleted about August 1, will handle 
gases from the refinery’s present 
cracking units, producing approxi- 
mately 90 bbl. per stream day of 
poly gasoline. Construction contract 
was awarded to Refinery Engineering 
Co., Chicago. The unit is similar to 
several others now in operation at 
various Pennsylvania refineries. 


Tool Exhibit Scheduled 


WASHINGTON.—A month-long ex- 
hibit and demonstration of outstand- 
ing German machine tools will be 
held at Frankford Arsenal, Philadel- 
phia, March 31 through May 2, ac- 
cording to John C. Green, director, 
Office of Technical Services, Depart- 
ment of Commerce. Items to be dis- 
played include various types of grind- 
ing, rolling, and milling machines, 
measuring and testing apparatus, and 
plastics processing equipment. 


Maintenance Shop Planned 


Gulf Oil Corp. is planning construc- 
tion of a new maintenance shop at 
its Philadelphia refinery which will 
be used for periodic disassembly and 
inspection of refinery units. The shop, 
a modern 1%-story plant, will con- 
tain cranes up to 20-ton capacity and 
all types of metal-working machinery 
for routine and emergency repairs. It 
will warehouse replacement materials 
scheduled for as long as a year in 
advance as well as the 30 to 40 scaf- 
folds used in continuous takedown 
and reassembly. 
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Gulf Preparing to Loop 
105 Miles of Texas Line 


Gulf Refining Co., pipe-line divi- 
sion, is making plans to lay 105 miles 
of 8 and 10-in. loops on its crude- 
oil line from Midland to Lufkin, Tex. 

Pipe for the first section in the 
project, 20 miles of 10-in. near the 
Weatherford station, is to be delivered 
in April. Completion is expected in 
about 30 days. Latex Corp., Houston, 
has been awarded the contract. 

The complete looping program will 
increase the crude-carrying capacity 
of the line to about 120,000 bbl. daily. 
The system is now averaging about 
106,000 bbl. daily, with 9,800 bbl. 
daily consigned to the Sweetwater 
refinery of the company. The system 
extends south to Port Arthur where 
Gulf operates a 167,200-bbl. daily 
capacity refinery. 

In looping the line, the company 
will use 10 in. for the entire 105 
miles except 12 miles of 8 in. the 
vicinity of Elkhart. 


Pipe Laying Started for 
Socony’s Venezuelan Line 


Williams Brothers Corp. has started 
laying pipe for a crude-oil line from 
the greater Oficina and San Joaquin 
fields in Venezuela to a connection 
with the Cie. Consolidada (Sinclair) 
pipe line, through which deliveries 
are to be made at Puerto la Cruz. 

The line is being laid for the Vene- 
zuelan subsidiary of Socony-Vacuum 
Oil Co., Inc. 

Williams Brothers Corp. recently 
completed a 40-mile, 10-in. water line 
for Creole Petroleum Corp. in the 
Anaco area and 34 miles of 16-in. 
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loops along the Mene Grande Oil Co.’s 
16-in. Oficina-Puerto la Cruz trunk 
line. 


New York, Texas Offices 
Opened by Texas Eastern 


E. Holley Poe, president of Texas 
Eastern Transmission Corp., has es- 
tablished headquarters of the new 
corporation at 70 Pine Street, New 
York City. 

Texas operating headquarters have 
been opened by Charles I. Francis, 
vice president, at 1103 Esperson 
Building, Houston. 

R. H. Hargrove, vice president of 
United Gas Pipe Line Co., has been 
loaned to serve as general manager 
of Texas Eastern and at present is 
dividing his time between the New 
York office and trips along the Big 
Inch and Little Big Inch lines. 

The new corporation will start oper- 
ation of the Inch systems in the 
unusual position of having a larger 
market demand at the outset than the 
lines can supply. 

In negotiating for a 20-year supply 
of gas, contracts are being made on 
the basis of current values, eliminat- 
ing the escalator schedule of prices 
commonly used. 

Brown & Root, Inc., will handle 
construction engineering matters for 
Texas Eastern. 


Humble Pipe Line to Extend 
West Texas System 


Humble Pipe Line Co. is reported 
preparing to begin construction with- 
in the next few weeks on extensions 
of its West Texas crude-oil system. 

Several sweet-crude pools in An- 
drews, Ector, and Winkler counties 
will be served by the new lines. 
Twenty-five miles of 6 in. is to be 
laid from the south end of Martin 
pool in Andrews County across the 
Andrews-Ector County line to And- 
ector pool. The line will extend south- 
west to Wheeler pool of eastern 
Winkler and west with 17 miles of 
8-in. to the Winkler station and tank 
farm. A 4-in. 4-mile lateral is to be 
laid north to Ellenburger production 
in the Keystone district. 


Stanolind to Construct 
West Texas Crude Lines 


Approximately 22 miles of 6-in. 
crude-oil pipe line will be built by 
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Stanolind Pipe Line Co. to tie three 
West Texas pools into the Stanolind 
system. 

From the recently discovered Pe- 
tersburg field in southeast Hale Coun- 
ty, Stanolind is planning 7.2 miles of 
6 in. which will extend south to the 
company’s 16-in. trunk line. The Pe- 
tersburg line is to connect with the 
trunk line in Section 29, Block C, in 
northeast Lubbock County. The Stan- 
olind trunk extends from Sundown 
in Slaughter field in south Hockley 
County to Drumright, Okla. 

Another line will consist of 11.7 
miles of 6 in. from a point on the 
16-in. trunk in north-central Lubbock 
County about 2 miles southwest of 
Monroe, extending northwest to Irish 
field in southwest Hale County. An- 
other line will consist of 3.5 miles 
of 6 in. connecting Irish pool with 
Anton field in southeast Lamb 
County. 


Pipe for Bolivia to Be 
Shipped via Argentina 


To avoid transporting it over a 
mountainous route, 75 miles of 6-in. 
pipe for the 200-mile line to be built 
for Yacimientos Petroliferos Fiscales 
of Bolivia, will be sent to the project 
via Argentina. 

First shipment of 25 miles of pipe, 
scheduled to leave the mills within 
the next few weeks, will be trans- 
ferred at Buenos Aires from ships to 
rail cars, which will carry the load 
to a point 200 miles from the right- 
of-way. The pipe will be trucked the 
remaining distance. 

The remainder of the pipe will be 
shipped to the site via Antofogasta, 
Chile. George Allen, superintendent 
for Williams Brothers Corp., which is 
constructing the line, recently re- 
turned to the United States on vaca- 
tion. 


Interstate Taking Bids | 


Interstate Oil Pipe Line Co. is now 
receiving bids on the construction 
of 18 miles of crude-oil pipe line in 
Adams County, Mississippi. 

The proposed line will consist of 


10 miles of 6-in. from the company’s |. 


main-line pumping station at Cran- 
field to La Grange field, and 8 miles 
of 4-in. from La Grange to Carthage 
Point field, all in Adams County. 


Stanolind Line Delayed 


Construction of an 80-mile exten- 
sion to Stanolind Pipe Line Co.’s main 
Drumright, Okla.-West Texas 16-in. 
line has been delayed by the recent 
postponement of pipe-line deliveries. 

Contract already had been awarded 
R. H. Fulton & Co. and construction 
was scheduled to begin April 15. J. 
J. Boyd recently became a partner 
in R. H. Fulton & Co. 
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Corrosion Conference 
Will Open April 7 


yous sessions of particular inter- 

est to the petroleum industry are 
included in the program for the 1947 
all-corrosion conference of the Na- 
tional Association of Corrosion Engi- 
neers in Chicago. 

The conference will begin Monday, 
April 7, and continue through April 
10. Headquarters of the meeting will 
be in the Palmer House. 

An oil-industry symposium has 
been scheduled for Wednesday morn- 
ing, a gas-industry symposium for 
Wednesday afternoon and a sympo- 
sium on _ cathodic protection for 
Thursday morning. Running simul- 
taneously with the cathodic-protec- 
tion symposium will be a general- 
industry symposium during which 
Norman Hackerman, University of 
Texas, will speak on “The Use of 
Inhibitors in Corrosion Control.” 


Sections of the program of par- 
ticular interest to the petroleum in- 
dustry follow: 


WEDNESDAY, APRIL 9 

Oil-Industry Symposium, 9 a.m.—Chair- 
man: J. M. Pearson, Sun Oil Co., Chester, 
Pa.; Cochairmen: W. F. Rogers, Gulf Oil 
Corp., Houston, and A. Wachter, Shell De- 
velopment Co., Emeryville, Calif. “Arsenic 
as a Corrosion Inhibitor in Sulfuric Acid,” 
A. Wachter, R. S. Treseder and M. K. 
Weber, Shell Development Co., Emeryville, 
Calif.; “Silicates for Corrosion Inhibition 
in the Oil Industry,” William Stericker, 
Philadelphia Quartz Co., Philadelphia; ‘“Ca- 
thodic Protection for Pipe Lines,” Alan C. 
Nelson, Plantation Pipe Line Co., Atlanta, 
Ga.; “Effect of Carbide Structure on Cor- 
rosion Resistance of Steel,” R. W. Manuel, 
Phillips Petroleum Co., Bartlesville, Okla. 

Gas-Industry Symposium, 2 p.m.—Chair- 
man: A. N. Horne, Texas-Empire Pipe 
Line Co., Tulsa; cochairmen: Guy Cor- 
field, Southern California Gas Co.; Los 
Angeles, and F. J. McElhatton, Panhan- 
dle-Eastern Pipe Line Co., Kansas City. 
“Results Obtained With Pearson’s Holiday 
Detector,” A. H. Cramer and W. R. Fraser, 
Michigan Consolidated Gas Co., Detroit; 
“Alloying Steels for Corrosion Resistance 
to Gas-Condensate Fluids,” K. Eilerts and 
Faye O. Greene, petroleum station, Bureau 
of Mines, Bartlesville, Okla.; “Statistical 
Analysis of Test Containers for Conden- 
sate Corrosion Studies,” V. V. Kendall, 
National Tube Co., Pittsburgh; “Chimney- 
Liner Corrosion Resulting from Gas-Fired 
Furnaces,” G. B. Johnson, Minneapolis Gas 
Light Co., Minneapolis. 


THURSDAY, APRIL 10 

Cathodic-Protection Symposium, 9 a.m.— 
Chairman: R. H. Crowe, Stanolind Pipe 
Line Co., Tulsa. Cochairmen: Scott Ewing, 
Carter Oil Co., Tulsa, and R. A. Brannon, 
Humble Pipe Line Co., Houston. “Alumi- 
num Galvanic Anodes,” Part I—Laboratory 
Tests, R. A. Hoxeng and R. H. Brown, 
Aluminum Co. of America, New Kensing- 
ton, Pa.; Part II—Field Tests, Ellis Verink, 
R. A. Hoxeng, and R. H. Brown, Aluminum 
Co. of America, New Kensington, Pa.; 
“The Determination of Pipe Protection by 
the Continuous Polarity Method,” William 
E. Huddleston, Huddleston Engineering Co., 
Bartlesville, Okla.; “Selection and Location 
of Anode Systems for Cathodic Protection,” 
D. B. Good, Texas Pipe Line Co., Tulsa; 
“Electrical Measurements in Cathodic Pro- 
tection,” J. M. Pearson, Susquehannah Pipe 
Line Co., Philadelphia, Pa. 
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WEEKLY WELL COMPLETIONS . .. WEEK ENDED MARCH 15, 1947 
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A 

-—————-Total of all wells \ Wildcat completions and discoverie C 

-——-Cum.—, -—Cumulative total, 1947, C 

Comp. Oil Gas Dry Footage 1947 1946 Oil Dist. Gas Dry Total Oil Dist. Gas Dry Totai E 

New York , 27 14 0 *°13 43,229 291 322 0 0 0 0 0 0 0 0 0 0 I 

Pennsylvania 62 32 4 726 94,248 675 879 0 0 0 0 0 0 0 0 0 0 I 

West Virginia 12 2 9 1 28,478 177 138 0 0 0 0 0 0 0 0 0 0 K 

Ohio 16 1 8 7 58,440 240 218 > 2» © & 0 oO 1 10 #6 K 

Indiana 17 9 0 8 31,169 89 56 0 0 0 1 1 1 0 0 6 7 L 

Kentucky 4 2 4 3 14,953 80 88 0 0 0 0 0 0 0 0 8 8 e 
Nlinois 41 23 0 18 110,156 395 391 1 0 0 4 5 15 0 0 59 74 

Michigan 3 3 0 0 9,313 125 138 1 0 0 0 1 1 0 3 49 53 M 

Kansas ae 8 9 12 90,669 533 433 0 0 1 5 6 8 0 6 6 £6 M 

Neb., Mo., Iowa 1 0 0 1 250 2 4 0 0 0 1 1 0 0 0 2 2 M 

Oklahoma ; 73 45 4 24 217,554 839 508 0 0 1 12 13 21 0 2 153 176 N 

Texas 165 108 10 47 810,298 1,642 1,544 7 4 2 24 37 55 ll 14 260 340 N 

North Central 37 23 0 14 115,716 505 532 3 0 0 7 10 25 0 4 94 123 ce) 

West 39 36 0 3 179,876 413 311 0 0 0 1 1 5 0 1 34 * 40 T 
Panhandle 8 2 6 0 23,005 92 78 0 0 0 0 0 1 0 0 0 1 
Eastern : 7 5 0 2 40,543 95 147 0 0 0 2 2 1 0 0 24 25 
Gulf Coast * 34 19 4 11 232,416 313 369 1 2 2 6 11 12 7 8 53 80 
Southwest 40 23 0 17 218,742 224 107 3 2 0 8 13 1l 4 1 55 71 
Louisiana 20 13 1 6 125,945 227 262 1 0 0 3 4 10 6 0 29 45 
Northern 10 7 1 2 29,698 106 130 0 0 0 1 1 0 0 0 16 16 
Southern 10 6 0 4 96,247 121 132 1 0 0 2 3 10 6 0 13 29 
Arkansas 4 4 0 0 21,909 42 37 0 0 0 0 0 0 0 0 6 6 
Mississippi 6 4 1 1 53,257 71 50 0 0 0 0 0 0 0 1 19 20 
Southeastern States 1 0 0 1 3,847 11 ll 0 0 0 1 1 0 0 0 10 10 
Montana 6 1 2 3 13,793 36 52 0 0 0 3 3 0 0 0 8 8 
Wyoming 4 3 0 1 15,605 48 42 1 0 0 0 1 4 0 1 9 14 

Colorado-Utah 4 2 0 2 26,562 31 23 0 0 0 1 1 1 0 0 7 8 WwW 

New Mexico 8 4 3 1 26,722 100 82 0 0 0 0 0 2 0 1 9 12 M 
California 40 34 0 6 153,180 416 372 2 0 0 2 4 4 0 0 57 61 

Total United.States 548 312 55 181 1,973,676 6,070 5,650 13 4 4 59 80 122. 17 29 763 ~~ 931 , 

Total previous week 575 334 67 174 2,072,735 5,522 5,109 14 4 1 66 85 109 13 25 704 851 T 

Total Mar. 16, 1946.. 541 304 48 189 1,823,384 : 3 10 3 2 64 79 92 5 25 621 743 Se 

Service wells included: *13, 723. 

CF 

Gi 

1 

RE 

GRAVITY SCHEDULES ; 

Top prices include all gravities above (Quotations shown here are f.o.b. A.P.I. REFINERY REPORT © 

grades designated, and low prices in- plant in tank cars and in cents per gal. Week ended March 8, 1947 CF 

clude all gravities below grades desig- as of last Monday. (Figures in thousands of barrels) . 

nated: Signal Okla- Gulf Dly. RE 







REFINERY GASOLINE 
Octane (A.S.T.M.) 78-807 73-75 
Mid-Continent* 7.875-8.125 8.500-9.000 


Hill, homa, Coast West 
Gravity— Calif. Kansas Tex.* Tex.7 
18-18.9 $1.17 shen 


crude -———Stocks—— 
runs Gaso- Dis- Resid- 
to stills line tillate ual 






















































































19-19.9 1.21 Tex. Gulf Coast 7.750-8.000 8.375-8.750 East Coast ... 777 23,001 11,870 6,467 
ee 1-4 “Ss “ New York Harbor 9.4-11.2 8.4-9.7 Appalachian 158 3,815 437 313 
22-229 132 1.59 * 1.46 *Basic Qklahoma Group 3. +1939 C.F. Ill., Ind., Ky. 855 22,244 2,543 2,280 
23-23.9 135 161 1.48 R. (research method). Okla., Kan., Mo. 398 10,638 1,250 - 
24-24.9 139 163 $1.86 1. Inland Texas 223 4,640 312 81 
25-259 143 165 1.88 1.52 " nee pee ‘iin Tex. Gulf Cst. 1,156 15,225 6,615 om 
26. ‘ : : : rades— - - La. Gulf Cst. 2,124 1 
2-219 - 150 169 192 1.56 Oklahoma (Group 3) 5.125 6.150 ne | oa ae 
28-289 . 154 = 1.71 74 = N. Texas (f.0.b. plant) 4.625 5.550 Rocky Mtn. 130 3.060 503 1 
aoe 44 = = i N. Louisiana (f.o.b. plant) 4.875 5.850 California 16 16,441 10,485 25,755 
1-319 . 1.77 200 1.64 : Len, —_— ae 
3232.9 1.79 202 1.66 CRUDE-OIL PRICES Total 3-8-47 4,935 106,418 36,601 44,202 
| <a 181 204 1.68 ————— posted schedules per ne Total 3-1-47 4,896 105,803 38,004 45,175 
aie = es Kettleman Hills, California’ 1.69 Total 3-9-46 4,664 105,041 25,705 38,404 
side's ‘ eauregar arish aa) ‘ 1.90 
ao. ° ‘— se is Illinois Basin 2.07 CRUDE-OIL STOCKS 
iy 191 214 178 Pecos County, Texas (Yates) 1.65 (Bureau of Mines Estimate) 
39-299 193 216 1.80 Bradford, Pennsylvania 3.65 Week ended: Bbl. of crude* 
a 195 218 1 Eastern Ill. and Western Ind.+.. 2.07 March (6, 20.6308. . 223,679,000 
*For a trom Daboval, El Camgo, Tomball, Texas Gulf Coast .. 2.10 March 1, 1947.............. 225,131,000 
7} *Crude prices exclusive of subsidy March 9, 1946 ........ * oo... 226,112,000 


and Sandy Point. ¢Includes Lea County, 
New Mexico. *#35° and above. 


*Excludes unrefinable Calif. stocks. 
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DAILY A PRODUCTION FOR WEEK 
Mar. 15 B. of M. Mar. Mar. 8 
crude oil demand crude oil 

Alabama ..... ‘ 3 950 1,200 950 

Arkansas = is ease 79,900 79,000 80,750 

California : ‘ 914,000 850,000 

Colorado . es 37,250 38,000 

er ee Ne 64,200 

Florida - 

Illinois 

Indiana 

Kansas 

Kentucky 

Louisiana 2 re 

¢ North Louisiana . 
South Louisiana 

Michigan 

Mississippi 

Montana 

Nebraska 

New Mexico 

Oklahoma 

Texas Teer ee 
District 1 (Southwest) . 
District 2 (Southwest) 
District 4 (Southwest) 
District 3 (Gulf Coast) 
District 5 (Eastern) 
District 6 (Eastern) 
East Texas field .... 
District 7-C (West) 
District 8 (West) ..... 
District 7-B (W. Central) 
District 9 (N. Central) 
District 10 (Panhandle) ais 

Wyoming 40 ss She Reo 100,000 

Miscellaneous : 700 


Total United States *4,853,940 4,745,000 4,846,875 
Change from prev. week’ up 7,065 


Total production January 1-March 15 +352,336,895 bbl. 
Same period last year (crude plus condensate) 348,563,740 bb] 
*Not incl. 25,000 bbl. condensate. +Incl. 1,898,080 bbl. condensate. 


CRUDE-OIL STOCKS 223,679,000 bbl. as of March 8,—down 
1,452,000 bbl. One year ago 226,112,000 bbl. 

GASOLINE STOCKS 106,418,000 bbl. as of March 8—up 615,000 
bbl. One year ago 105,041,000 bbl. 

RESIDUAL FUEL-OIL STOCKS 44,202,000 bbl. as of March 8— 
down 973,000 bbl. One year ago 38,404,000 bbl. 

GAS OIL AND DISTILLATE STOCKS 36,601,000 bbl. as of 
March 8—down 1,403,000 bbl. One year ago 25,705,000 bbl. 

CRUDE-OIL PRODUCTION 4,853,940 bbl. as of March 15—up 
7,065 bbl. One year ago 4,404,330 bbl. 

REFINERY RUNS 4,935,000 bbl. daily week ended March 8— 
up 39,000 bbl. One year ago 4,664,000 bbl. 


“es 





COMPLETIONS-WILDCATS 
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On the Popular 


“Cardwell” Model O, 


Spinning line catheads optional as extra equipment. 
CHAINS: All chain drives are Diamond long life, high efficiency 
roller chains having ample safety factor. 
SPROCKETS: Machine-cut steel; large sprockets demountable; 
small sprockets heat-treated. 


All Chain Drives Are DIAMOND 


Included in the “Special Features” in the Card- 
well Model O 8000-foot Draw Works, is the 
Roller Chain Transmission and the dual drum 
drives that provide six forward and two reverse 
speeds to the lower drum. These drives and cat- 
head drives are DIAMOND Roller Chains. 


Greater well drilling and servicing depths 
and the need for steady uninterrupted operation 
have made chain drive ruggedness and depend- 
ability of greater importance than ever before. 

The position of preference attained by Dia- 
mond Chains is a result of over 50 years’ special- 
ization in the manufacture ot roller chains, with 
the continuous development and improvement 


such specialization brings about. Long experi- 
ence, new alloy steels, augmented heat-treating 
methods, especially designed fabricating ma- 
chinery—all have had a part in the final high 
uniform quality of the ome product made— 
Roller Chain. 


Engineers, machinery designers and manv- 
facturers of greatest experience assure maximum 
performance with DIAMOND Roller Chains. 
Machinery buyers recognize them as an indica- 
tion of sound engineering. DIAMOND CHAIN 
COMPANY, Inc., Dept. 475, 402 Kentucky 
Ave., Indianapolis 7, Indiana. Tulsa Office: 
2238 Terwilleger Blvd. 
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Garvin County, 


Exploration and Drilling 


Major Pool Looms in Oklahoma 


ONVINCING evidence that a ma- 
jor pool was in the making in 
Oklahoma, was 
brought into the picture last week, 
when Anderson-Prichard et al 1 Sea- 
ton, SE SE NW 14-2n-2w, on drill- 
stem test flowed 50 to 100 bbl. per 
hour of 42°-gravity oil from a Penn- 
sylvanian sand at 6,411-18 ft. 


The well is 3% miles southeast of 
the Southwest Antioch pool and 4% 
miles northwest of the Katie pool, 
both of which produce from the 
Pennsylvanian at about this horizon. 
For some time a substantial number 
of geologists have been speculating 
on the possibility of Antioch and Ka- 
tie pools connecting. Now the num- 
ber of doubters has diminished al- 
most to the vanishing point. 


The general picture, with accurate 
limits not yet defined, is that of the 
Pauls Valley uplift forming a nosing 
to the northwest; around the rim, 
partway on the flank, a belt of Penn- 
sylvanian-sand deposition, which ap- 
pears to carry oil. How far this sand 
deposition is continuous, and wheth- 
er it will carry oil continuously re- 
mains to be determined. Right now 
it looks as though there was an ex- 
cellent chance of a sand belt, perhaps 
10 to 12 miles long, of undetermined 
but probably narrow width, forming 
one field. 


It is true that the oil at Southwest 
Antioch and that at Katie, when 
“fingerprinted” by the correlation 
index number system based on Bu- 
reau of Mines Hempel analysis meth- 
od, indicates substantial differences. 
Therefore, there is a chance that the 
fields may be separate. No correla- 
tion index number pattern on the 
Anderson-Prichard well, midway be- 
tween the two fields, is available as 
yet. 

On the other hand, the general 
sedimentary environment that must 
have existed during the accumulation 
and perhaps formation of the oil, 
could have been such that the or- 
ganic debris and other factors pre- 
sumably affecting the type of oil, 
might have varied sufficiently in the 
distance between the two areas to 
account for the differences in the 
oil found so far. There has not been 
sufficient published information on 
work with the correlation index 
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number system in long stratigraphic- 
trap type fields to establish whether 
such differences are possible. 

It is difficult to see how interest 
in the Garvin-McClain county area 
could be increased much more, yet 
that will undoubtedly be the case. 
The number of strikes within the 
past 2 years in this general play, 
and the more encouraging results of 
recent months and weeks, will cer- 
tainly bring even more drilling rigs 
into the area and more operators. 
The operators now active all are be- 
ginning to get a much more accurate 
control on the whole region and their 
geologists should be able to make 
sharper local interpretations. 


EASTERN TEXAS 





Operators Testing 
In Anderson County 


ALLAS.—In Anderson County, 5 miles 

southwest of Elkhart, Blue Bird In- 
vestment Co. 1 J. H. Pierson made an es- 
timated flow of 25,000000 to 30.000,000 cu. 
ft. of gas a day, with distillate running 
about 4 bbl. per 1.000.000 cu. ft. The flow 
was from perforations in the Woodbine at 
5,504-20 ft. Casing pressure was 2.100 Ib., 
and tubing pressure 1,950 Ib. Total depth 
is 5,706 ft. Operators were continuing tests. 


Three miles south of Texarkara, Bowie 
County, Barnsdall Oil Co. 1 J. R. Green- 
wood was drilling below 8.020 ft. in shale 
and limestone after finding small shows 
of oil in cores. At 7,640-70 ft. cores showed 
hard, tight limestone, with a show of oil, 
but at 7,668-71 ft. recovery was dense. vari- 
colored limestone with no shows. Forma- 
tion tops were Paluxy 3,000 ft.. massive 
anhydrite 4.396 ft., Pettit 5,146 ft., Travis 
Peak 4,240 ft.. Cotton Valley 6,150 ft., and 
Smackover 7.660 ft. 

Standard Oil Co. of Texas continued to 
test the 1 New Birmingham, northwest of 
Maydell in Cherokee County. Perforations 
in the James limestone at 9,092-9,168 ft. 
resulted in swabbing wash water, acid 
water, and a slight show of gas. Operators 
were swabbing at 3,000 ft. 

In the Opelika field, Henderson County, 
Lone Star Producing Co. 1 Anglin, seek- 
ing production from the Travis Peak, 
plugged back from 9,759 ft. to 9,497 ft. and 
completed for 246 bbl. of oil a day. Flow 
was through %%4-in. choke from perforations 
in the Rodessa section at 8,904-22 ft. Free- 
stone County’s deep test, The Texas Co. 
1 W. M. White, 3 miles west and slightly 
south of Fairfield, had total depth at 13,508 
ft. in limestone, and on last report was 
washing over drill collars at Bg ft. 

In Harrison County, Edgar C. Johnston's 
2 Cargill, Simpson Holloway Survey, has 


completed as the largest gas-condensate 
well in the Waskom area, it was said. It 
was reported to have gaged 100,000,000 cu. 
ft. of gas daily from the Pettit zone at 
5,650-5,750 ft., and 20,000,000 cu. ft. of gas 
daily from the Travis Peak. Total depth 
is 6,200 ft. The amount of condensate was 
not gaged. 


EAST TEXAS WILDCAT FAILURE 

Anderson County: Yeakley Drilling Co. 1-A 
C. C. Waits, R. Allen Sur., J. I. Aguilera 
League, dry, TD 1,852 ft. 


N. CENTRAL TEXAS 


Parker County Well 
May Open Gas Field 


* 

ICHITA FALLS.—Prospects for another 

gas field that would extend the north- 
eastern end of a northeast-southwest trend 
through several counties, was reported last 
week. Crader Oil Co., Fort Worth, 1 O. V. 
Sneed, Section 321, T&P Survey, in the 
Garner townsite of northwestern Parker 
County, was said to have found a gas sand 
at 3,133-48 ft., estimated to be capable of 
making 1,000,000 cu. ft. of gas a day. De- 
tails were not available. 

A new gasser was reported for south- 
west Young County, 742 miles northwest 
of Eliasville. Warren Oil Corp. 1 Bulah 
Martin perforated casing at 4,212-17 ft. in 
an unidentified formation and tested at 
the rate of 12,900,000 cu. ft. of gas a day. 

In Throckmorton County, Fred M. Man- 
ning, Inc., 1 R. A. Brown Cattle Co. ex- 
tended the new: Record (Mississippi lime- 
stone) area 44 mile to the northeast. Drilled 
to 4,154 ft., 20 ft. in the Caddo limestone, 
a 1-hour drill-stem test brought gas to the 
surface in 6 minutes, with total recovery 
being 1,000 ft. of oil. Flowing pressure was 
200 Ib., while bottom-hole pressure rose 
to 1,800 Ib. in 15 minutes. This test was 
correlating about even with the Record 
discovery and operators were to carry it 
on to the Mississippian, or to around 4,508 
ft. This test was said to have found a 
good show of oil in the Strawn around 
3.000 ft., and again in the Caddo at 3,860- 
80 ft. However, a drill-stem test at the 
latter interval recovered 30 ft. of mud. 
Other shows of oil were reported at 3,996- 
4,017 ft. and 4,108-4,115 ft. Also in the 
southeastern part of the county, Mudge 
Oil Co.’s 1 M. K. Graham, located 2 miles 
northeast of the Magnolia-Graham field, 
topped Mississippian limestone at 4,680 ft., 
reported showings of oil from 4,682-4,702 
ft., total depth. A drill-stem test at that 
depth recovered 30 ft. of oil-cut mud. 
Operators set casing to 4,680 ft. 
tools were moved out and cable tools set 
up for drilling plug. 





NORTH CENTRAL TEXAS SUCCESS- 
FUL WILDCATS 

Archer County: H. W. Snowden 1 J. H. 
Turbeville, J. B. Hinds Sur., 4 mi. SE 
Anarene, pumped 120 bbl. a day, Caddo 
4,548 ft., TD 4,672 ft., PB 4,620 ft. 

Clay County: Reeves-Ely Laboratories, Inc. 
1 L. T. Burns, J. H. Belcher Subd., 4 
mi. NW Joy, pumped 64.6 bbl. 40° grav- 
ity, shot sand 4,945-70 ft.. TD 6,152 ft. 

Jack County: Warren Oil Corp. 1 J. P. 


711 





“Beat et Yet™ 
SAVE YOUR TUBING! 


Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson-Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are pressed onto the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 


190 E. 65th Street 931 Russ Bldg. 
LOS ANGELES1 SAN FRANCISCO 4 
6247 Navigation Blvd. 808 Graybar Bldg. 

HOUSTON 11 NEW YORK 17 


TYPE “CC” 


Make your choice of Wing Unions from a line-up of 
proved winners. WECO . . . home of the original wing 
unions . . . offers the most advanced and complete line 
of wing unions in the world for a variety of specific 
services. You can select your tailor-made WECO Unions 
by size and pressure to fit any service. You can bank 
on the extra strength of WECO’s Original design for 

lity. WECO Wing Unions are made in sizes 
1” to 10” and 1000 to 12,000 Ib. test pressure. WECO 
6000 Ib. Dizzy Thread Wing Unions are made in 1” 
size for blowout preventer hook-ups. Specify WECO 
Wing Unions. They truly cover the field! 
Lie 


/ fy MN a : : 
rr . CORP. ths 
et esac ae } | ies McCORD 


Export Representation 


cH KSAN exPont pete ie Qatiete, Retieine. Morin CORPORATION, DETROIT 11, MICH. 


Breo, Coli 
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Cantrell, Sec. 2, SPRR Sur., 6 mi. S 
Antelope, flowed 68 bbl. 42°-gravity oil 
in 3 hours, Caddo 4,722-4,746 ft., TD. 


NORTH CENTRAL TEXAS WILDCAT 
FAILURES 

Archer County: P. C. Burns et al 1 C. L 
Abercrombie, Hooper & Wade Sur., 1% 
mi. SE Archer City, dry, TD 1,119 ft. 
in shale. 

L. H. Choate 2 Burk Warmuth, Clark & 
Plumb Subd., 2 mi. SE Scotland, dry, 
TD 292 ft. 

L. Raymond Dawson, Jr. 1 Turbeville, 
J. W. Harris Subd., 10 mi. NW Archer 
City, dry, TD 1,520 ft. in shale. 

Cooke County: Cities Service Oil Co. 1 
H. A. Bezner, David Sackett Sur., 3 
mi. W Gainesville, dry, TD 2,406 ft., 
Ellenburger 2,350 ft., elev. 751 ft. 

F. R. Jackson 1 Boone Johns, James 
Chaffin Sur., 4 mi. E Valley View, dry, 
TD 2,214 ft. in limestone, Ellenburger 
2,162 ft. 

Denton County: The Texas’Co. 1 J. A. 
Williams, Francisco Travino Sur., 11 mi. 
NE Denton, dry, TD 2,440 ft. in lime- 
stone. 


WEST CENTRAL TEXAS WILDCAT 
FAILURE 
Throckmorton County: Woodley Petroleum 
Co. 1 J. T. O'Dell, Sec. 695, TE&L Co. 
Sur., 342 mi. SW Woodson, dry, TD 
4,940 ft., Caddo 3,916 ft., Ellenburger 
4,830 ft., elev. 1,253 ft. 


TEXAS GULF COAST 





Victoria County Test 
Opens New Pay Zone 


OUSTON.—A new oil pay zone for West 

Pridham Lake field in Victoria County 
has been opened by Fidelity Oil & Royalty 
Co. 1 Edward Dietzel. The new pay was 
topped at 2,954 ft. and well was completed 
flowing 83 bbl. of oil per day through a 
5/32-in. choke through perforations at 2,959- 
61 ft. Total depth is 4,973 ft. with 514-in. 
casing at 3,010 ft. This well is located in 
the east corner of a 125-acre lease in R. 
Manchola Grant, Abstract 87. 

The Texas Co. 1 George E. Scott et al, 
is a new gas discovery in Victoria County, 
approximately 842 miles northwest of Inez. 
Drilled to a total depth of 4,532 ft., this 
well was estimated good for 18,000,000 cu. 
ft. of gas per day on open flow through 
perforations at 4,110-20 ft. The 54-in. cas- 
ing was set on bottom. This new discov- 
ery is located in the William Minter Survey, 
Abstract 264, 8 miles northeast of Telferner 
field and 5 miles west of Edna gas field 
of Jackson County. 

Hewitt & Dougherty 1-A Kathleen D. 
Roache is being completed as a new oil- 
pool discovery in Refugio County, approx- 
imately 4 miles southwest of Woodsboro 
and 334 miles northwest of LaRosa field 
in D. J. Mitchell Survey. On a drill-stem 
test at 6,813-18 ft. in open hole, through 
%-in. chokes top and bottom, it devel- 
oped 165 Ib. working pressure in 15 min- 
utes and recovered 900 ft. of pipe-line oil 
With 2,325-Ib. bottom-hole pressure flowing. 
Total depth is 6,818 ft. and 51-in. casing 
Was set on bottom. On a previous test at 
6766-73 ft. it recovered 60 ft. on conden- 
Sate in 10 minutes, working pressure 750 
- Operators have perforated for comple- 

n. 

Cockburn Oil Corp. 1 Wharton Bank & 

t Co., wildcat 3 miles south of Lane 
City townsite and 314 miles northeast of 
Nearest production in Withers field in 
Wharton County, is running 54-in. pro- 
duction string to around 4,600 ft. to test 
8 possible new oil-producing level in the 
4500-ft. level. Total depth is 5,650 ft. This 
test is located in the AB&M Survey 2. 
Mac Drilling Co. 1 Cynthia Payne, Vital 
Flores Survey, 5 miles west-southwest of 
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TEXAS GULF COAST SUCCESSFUL 
WILDCATS 


Bee County: New gas-condensate pool— 
Tom Slick 1-D Slick fee, in J. Richard- 
son Sur., Abst. 393, 1 mi. NW of 
Burnell-Wilcox field, and 42 mi. NE 


Cold Springs field, 4 miles south of Ever- 
green townsite in San Jacinto County, is 
a potential new field opener. New oil pro- 
duction was indicated last week on a drill- 
stem test at 7,688-7,700 ft. in the upper 
Wilcox sands, recovering 12 stands of oil 
and gas with no water. Test started flow- . 
ing with 1,600-lb. bottom-hole flowing pres- of South Caesar field, TD paw a. top 
; F : pay 6,524 ft. (Slick sand) perf. 6,524- 
sure which built up to 2,000 lb. in 20 min- , ‘ : 

t d to 3,100 Ib h meee 2512 ft., IP: gas-condensate well, no 
pea itcaay ar girth, Sila 9 age is-Phvaeg oe gage, TP 2,000 Ib., CP 2,400 Ib. (amber 
erators are drilling ahead just below 8,082 condensate), n 

7 A , no water. 
ft. and will go to the projected depth of . 
Colorado County: New gas pay, Sublime 


8,250 ft., where log will be run. , : . 

There were 35 new locations for the field—Tide Water Assoc. Oil Co. 1 Guy 
Texas Gulf Coast district this week, in- F. Stovall, in M. Muldoon Sur. 30, TD 
cluding 12 wildcat starts, 2 each in Goliad 9,700 ft. perf. 8,034-39 ft. ~i flowed 
and Harris, and 1 each in Bee, Brazoria, gas and shut in, no gage, TP 2,275 lb., 
Burleson, Calhoun, Jackson, Karnes, and no water. 

San Jacinto counties. There were five suc- Harris County: New gas-condensate pro- 
cessful exploratory tests completed, two duction West Flank Esperson Dome— 
in Victoria and one each in Bee, Colorado, Eli Marks 1 A. B. Cohn Estate, Mere- 
and Harris counties. The six dry wildcats dith Duncan Sur., 34 mi. W of produc- 
include two in Wilson and one each in Bee, tion at Esperson Dome, TD 9,094 ft., 
Fort Bend, Karnes, and Wharton counties. perf. 8,687-95 ft., IP: flowed gas and 


Ex plosion-Proof 





High Voltage Motor Control 


Suitable for Class 1, 
Group D, Hazardous Locations 


Utilizes— 


e Current limiting fuses. 

e Heavy duty Starting Contact- 
or, oil immersed. 

e Unit construction. 


Provides the following motor protection: 


e@ Thermal overload. 
e Current balance, single phase. 
© Instantaneous under voltage 
protection. 
UR Engineers are specialists with long experience in the design of 
Electrical Equipment for the Petroleum Industry and are available for 
consultation with your engineers in pl ing i to meet the most 


exacting requirements of Refineries ‘for both Standard and Custom-Built 
Electrical Equipment. 


NELSON ELECTRIC MANUFACTURING CO. 


TULSA, OKLAHOMA Telephone 2-5131 
MANUFACTURERS OF: 











217 North Detroit 


Explosion Resisting Motor Controls Oil Field Motor Controls Switchboards 
Junction Boxes and Enclosures Automatic Pipe Line Instrument and 
Circuit Breakers and Lighting Panels Sampling Devices Control Panels 

Cathodic Protection Unit Substations 


Equipment 
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PEERLESS 
CENTRIFUGAL PUMPS 


( Formerly Dayton-Dowd ) 
Use This Handy Guide 

to Help You Select the Pump 
Your Service Requires 














L. P. Gas Pump 














Listed below are but a 
few pumps in the com- 
plete line of Peerless Centrifugal 
Pumps. Bulletins available. 





PUMP G.P.M. HEAD OR PRESS. 


a a 





Applications: Designed for gen- 
eral service water pumping in a 
variety of industries. Embodies 
advanced construction for high- 
efficiency, low-cost operation. 


Applications: Designed particu- 
larly for medium capacity, high 
pressure boiler feed, oil refinery 
and pipe line service. Multi-stage, 
split case construction. 


Applications: Peerless Fire 
Pumps ( formerly Dayton-Dowd ) 
are the foremost in fire pumps. 
Embodying latest developments, 
their selection assures low cost, 
modern plant fire protection. Un- 
derwriter's approved. 





Applications: Especially devel- 
oped for chemical, refinery, paper 
mill, food and process industries. 
Designed to handle acids, black 
liquors, hot oil, caustics, etc. 


PEERLESS PUMP DIVISION 


Food Machinery Corporation 











condensate, no gage, shut in, TP 3,000 

Ib., gravity 50°, no water. 

Victoria County: New oil pay, West Prid- 
ham Lake pool—Fidelity Oil & Roy- 
alty Co. 1 Edward Dietzel, in R. Man- 
chola Grant, TD 4,973 ft., top pay 2,954 
ft., perf. 2,959-61 ft., IP: 83 bbl. oil 
per day through 5/32-in. choke, gas- 
oil ratio 35, TP 145 lb., CP 435 Ilb., 
gravity 21.3°, 0.1 per cent water. 

New gas pool—The Texas Co. 1 George 
E. Scott et al, Wm. Minter Sur. A-264, 
812 mi. NW of Inez, 8 mi. NE of Tel- 
ferner field, TD 4,532 ft., top pay 4,110 
ft., perf. 4,110-20 ft., IP: 18,000,000 cu. 
ft. gas per day on open flow, shut in, 
no water. 


TEXAS GULF COAST WILDCAT 
FAILURES 

Bee County: Herb E. Dirks and Phillip D. 
Gully 1 J. O. Harris, J. H. Harris subd., 
in Henry Coley Sur., 142 mi. NW of 
Mineral, dry, TD 4,260 ft. 

Fort Bend County: Brewster & Bartle 1 
Perry V. Cook, 4 mi. S of Katy gas 
production on SE side of Fulshear 
Prospect, Alex Phillips Sur., dry, TD 
8,012 ft. 

Karnes County: W. Earl Rowe et al 1 
W. S. Cochran et al, in M. B. Morri- 
son Sur. A-405, 3 mi. NE of Gillette. 
dry, TD 4,039 ft. 

Wharton County: The Sparta Oil Co. 1 
Taylor D. Kemp, Sr. et al, in S. F. 
Austin 3-1/6th Lge. grant, 42 mi. S 
of Boling Dome production, dry, TD 
6,240 ft. 

Wilson County: C. Andrade III 1 Thad- 
deus Kopecki, A. Barrera Sur. 14, 6 
mi. NE of Poth, dry, TD 6,356 ft. 

Mid-Continent Pet. Corp. and W. C. Mc- 
Bride, Inc. 1 W. F. Gabrysch, in Louis 
Manchaca Grant, 3.7 mi. NW of Falls 
City, dry, TD 6,515 ft. 


APPALACHIAN FIELD 


Three Chestnut Ridge 
. Wildcats Top Tully Lime 


ITTSBURGH.—On Chestnut Ridge in 
Georges Township, Fayette County, 
three wildcats topped the Tully Lime. 
Manufacturers Light & Heat Co. topped 
the Tully at 6,263 ft. on Jesse S. Eutsey 
farm from a surface elevation of 2,290 ft.. 
placing it minus 3,973 ft. This is an offset 
not too close, to the large Onondaga chert 
gas well on the J. R. Smith farm which 
logged the top of the Tully Lime at 
6.280 ft., 17 ft. lower than the new test. 
Here Peoples Natural Gas Co. topped the 
Tully at 6,560 ft. in another offset on W. M. 
Hartman farm, and in a second test on the 
George Walters farm topped the Tully at 
6,944 ft. The No. 1 George Walters was dry. 
In Summit Township, Erie County, Syl- 
vania Corp. topped the Onondaga Lime at 
2,121 ft. in the wildcat on Alton F. Hugger 
farm. 

New locations totaled seven in Plum 
Creek and Valley townships, Armstrong 
County; German Township, Fayette Coun- 
ty; Porter Township, Clarion County, and 
Bell and Derry townships, Westmoreland 
County. 

In Logan district, Logan County, West 
Virginia, Columbian Carbon Co. completed 
935 Island Creek Coal Co. as a large Big 
lime well gaging 9,205,000 cu. ft. of gas 
after acidizing. From surface elevation of 
761 ft. the Big lime was topped at 1,590 
ft., show of oil 1,415 ft., gas 1,769-82 ft. 
(gage 1,417,000 cu. ft.), acidized, rock pres- 
sure 580 lb. 24 hours, total depth 1,858 ft. 
The No. 928 Island Creek Coal Co. of this 
company just completed was dry through 
the Berea and plugged, total depth 2,525 ft. 

In Reedy district, Wirt County, McCall 
Drilling Co. compieted another good Berea 
well in No. 234 F. S. Enoch which gaged 
1,112,000 cu. ft. gas, natural; Berea 2,377- 











90 ft., gas 2,380 ft., rock puressure 480 Ib. 
12 hours, total depth 2,392 ft. 

In Baileysville district, Wyoming County, 
West Virginia, Hope Natural Gas Co. com- 
pleted 9,060 New River and Pocahontas 
Consolidated Coal Co. with a final gage 
after shot of 1,887,000 cu. ft. Surface ele- 
vation 1,674 ft., Ravenwood sand 1,682. 
1,740 ft., show gas 1,705 and 1,726 ft., Big 
lime 2,720-3,140 ft., Berea 3,795-3,820 ft., gas 
3,804-20 ft., gaging 1,009,000 cu ft. before 
shot, rock pressure 620 lb. 17 hours, tota) 
depth 3,825 ft. 

In Ripley district, Jackson County, Co- 
lumbian Carbon Co. is drilling through the 
Oriskany sand in the test 929 Frank Wal- 
ters with 3,610,000 cu. ft. of gas 12 ft. in 
the sand. In Ravenswood district this com- 
pany topped the Corniferous lime at 4,842 
ft. in the test 933 J. M. Sullivan. 


MICHIGAN 





Discovery Holds Attention 
Of Michigan Operators 


pes alte western Michigan discov- 
ery held attention of Michigan oil oper- 
ators as Sun Oil Co. 1 Linderer in Section 
11 of Garfield Township, Newaygo County, 
continued to flow by heads at around 100 
bbl. per day. The wildcat, producing from 


Traverse limestone at 2,336 ft., came in, 


= an initial estimated flow of 500 bbl. per 
ay. 

Only two other completions were reported 
for the week and both were producers. 
One, Gordon Oil Co. 3 Keef in Clayton 
Township, Arenac County, had estimated 
initial daily capacity of 1,200 bbl. after 
being acidized. The other, Sun Oil 35 
Horner in Section 16 of the Missaukee 
County Norwich field, was rated at 60 bbl. 
a day after acid treatment. It was a deep 
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SUMMARIZED 


CATALOG 


OF EVERLASTING FASTENINGS 





Get this ““key’’ to over 5,000 stock items . . . to the 
widest assortment of types and sizes of non-ferrous 
and stainless steel fastenings in America . . . bolts, 
nuts, screws, washers, rivets, nails and accessories 
made of brass, bronzes, ba — metal, stain- 
less steel and special ‘alloys. 
ed eral fastenings—man- 
ufactured and carried in stock 
by Harper—resist rust and 
corrosion . . . have other ster- 
ling properties. Write for sum- 
marized catalog today. 


THE H. M. HARPER COMPANY 
2665 Fletcher St. + Chicago 18, Ill. 
Branches or representatives in principal cities 


HARPER 
Chea 
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FOR STANDARD PIPE SIZES 
WHATEVER YOUR TANGENT 


These prominent oil and refin- 
ing companies are among our 
12,000 customers all over the 
world, 
%& STANDARD OIL 
%& QUAKER STATE 
% IMPERIAL OIL LTD., 
%& ATLANTIC REFINING Ontario, Canada 
COMPANY * —— REFINING 
fA IRNBCS — oSat on 
* %& MacMILLAN 
¥%& MIDWEST REFINING PETROLEUM 
co. %& FOSTER WHEELER 
CORP. 
or Seneigs one ar Set oles, conduit or tub- 
bend 


ing IPS sizes, by power or hand — 
the * “AMERICAN” WAY. 





Power Bending from 234” up to 8” at 
6 to 1 radius ratio up to 90°. 


oq Se Send for prices, details. Lo meng radii, 
u pertinent informa Bent 
ht — on AMERI CAN 
PIPE BEND, NG MACHINES. 
OPICAN PIPE pret lape MACHINE 


FACTORY AND MAIN OFFICE: 
‘19 Furnace Street, Poultney, Vermont 
Export Dept,: 21 State Street, New York 4, N. Y. 
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formation producer completed at 4,451 ft. 
There were five new locations on the 
books. They were listed for Allegan, Isa- 
bella, Lapeer, Montclam, and Ottawa coun- 
ties. 
MICHIGAN SUCCESSFUL WILDCAT 
Newaygo County, Garfield Township: Sun 
Oil Co. 1 Linderer, SW SW SW 11-12n- 
13w, flowing 100 bbl. a day from Trav- 
erse limestone, TD 2,336 ft. 


SOUTHWEST TEXAS 


Starr County Gets 
Kennard Pool Opener 


ogee CHRISTI.— The new Kennard 
oil pool in Starr County has been 
opened by Coastal Refineries, Inc. and 


Multi-Metal 


All Metols 








For more than 34 years Multi-Metal 
has designed and fabricated an in- 
finite variety of filter units which 
involve the use of wire cloth. Multi- 
Metal stresses its technical facility. 
In addition to our fabrication plant, 
we carry a wide variety of wire cloth 
which is available by the roll and cut 
piece. Write for our new catalog and 
free wire cloth samples. 


Multi-Metal 


WIRE CLOTH COMPANY, INC. 
New York 59, N. Y. 


1350 Gorrison Ave 





LOAD BINDERS 


Drop-Forged ¢ Malleable Iron « Steel 


Drop-Forged + Heat Treated + 2 Sizes 

Dusttn Rosmar B40 ontveta, 96, 16 oF 2¢ chain 

Durbin-Boomer F-2—2 swivels, 1%, 44 or &%” chain 

Malleable iron * Heat Treated * 5 Sizes 

MIDGET No. 1—1 swivel, {’ _ P= 

Pe No. 1—1 swivel, % or 

DIXIE _ No. 1—2 swivels, 4% or 

LONE STAR 1—2 swivels, aon 

LONE STAR 2-2 swivels, %, 4 or chain 
Write for Catalog 

DURBIN-DURCO 


6611 Olive Street Road + St. Lovis 5, Mo. 
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W. D. Kennard 1 George Coates-T. E. Ves- 
sels, Jr., in Tract 5, Porcion 93, east of 
Boyle field, and south of Rincon field. 
Drilled to a total depth of 4,319 ft., pay 
was topped at 3,870 ft., and on initial test 
flowed 38 bbl. of oil per day through a 
3/16-in. choke, gas-oil ratio 400, tubing 
pressure 50 Ib., casing pressure 430 Ib. 
Gravity is 45,6°. Production is through per- 
forations at 3,870-82 ft. Coastal and Ken- 
nard have completed the second well for 
this new field. The 1 M. M. Garcia, Tract 
1, Porcion 93, was completed for potential 
of 82 bbl. of oil per day through a ‘4-in. 
choke through perforations at 3,852-62 ft. 
Total depth is 4,114 ft. 

A new, deeper gas-cond2nsate sand for 
the North Sun field in Starr County, has 
been opened by Sun Oil Co. 4 Lee M. 
Green, located in the Santa Teresa Grant. 
On initial test it flowed 2 bbl. of conden- 
sate per day through a 9/64-in. choke, with 
1,180,000 cu. ft. gas with tubing pressure 
2,250 Ib., casing pressure 2,500 Ib. Total 
depth is 6,995 ft., with 512-in. casing at 
6,596 ft. Production is through peforations 
at 6,470-80 ft. 

Coastal Refineries, Inc. and Cook-Thomp- 
son 1 Mrs. Zillah Hansen, new deep-pay 
discovery at McAllen gas-condensate field, 


* Hidalgo County, ran potential gage of 10,- 


000,000 cu. ft. gas per day on open flow, 
with gas-condensate ratio of 53,012, or 
about 85 bbl. of condensate per day on 
3/16-in. choke, with 4,500,000 cu. ft. gas. Pro- 
duction is through perforations at 10,090- 
180 ft. Total depth is 11,101 ft., and test is 
located in Steele & Pershing Subdivision 
in Porcion 67. 


Dee Davenport 1 Davenport-State, wild- 
cat 142 miles north of Frost field, Survey 
974, in Starr County, is reported completed 
as a good gas-condensate well flowing 
light-colored oil or condensate through 
perforations at 4,098-4,110 ft. Total depth 
is 5,501 ft. 

Magnolia Petroleum Co. 1 William Mc- 
Kinley, wildcat in Frio County, 612 miles 
northeast of Pearsall in M. C. Davidson 
Survey, recovered 40 ft. of oil-cut mud in 
20 minutes on drill-stem test at 5,604-11, 
through 14-in. chokes top and _ bottom. 
Operators are drilling ahead to a sched- 
uled depth of 12,000 ft. 

B. C. Graham and Cam Corp. are pre- 
paring to complete their 2 Rosa V. de 
Benavides as an oil discovery in the 
Cam area of Duval County. On drill-stem 
test at 2,640-48 ft. this well flowed pipe- 
line oil in 22 minutes, 180 lb. working 
pressure, through 44-in. and 4%-in. chokes. 
Total depth is 3,365 ft., with 542-in. casing 
set on bottom. 

Humble Oil & Refining Co. 1 Emelia 
Lujan et al, wildcat northeast of Charlotte, 
in Atascosa County, has been completed 
dry at a total depth of 7,119 ft. in anhy- 
drite and chert, after it had indicated pos- 
sible oil production on drill-stem test in 
the Edwards lime. Test at 7,010-19 ft. re- 
covered 110 ft. of oil and 10 ft. of water 
and test at 7,012-24 ft. recovered 180 ft. 
of oil and 120 ft. of salt water. This test 
is located in the John Noble Survey 1438. 

There were 23 new locations reported 
this week with 4 being wildcats, 1 each 
in Atascosa, Duval, Webb and Zapata 
counties. Five exploratory tests opened 
four new pays and one new pool. The new 
pays are in Hidalgo, Jim Wells, Nueces, 
and Starr counties, while the new pool is 
in Starr County. There were eight dry 
wildcats, two in Atascosa, and one each in 
Caldwell, Cameron, McMullen, Webb, Zap- 
ata, and Zavala counties. 


SOUTHWEST TEXAS SUCCESSFUL 
WILDCATS 


Hidalgo County: New condensate pay, Mc- 
Allen field—Coastal Refineries, Inc. and 
V. E. Cook and Chas. E. Thompson 1 
Mrs. Zillah Hansen, in Porcion 67, 1 
mi. E of McAllen, TD 11,101, top pay 
9,990 ft., perf. 10,090-10,180 ft., IP: 85 
bbl. condensate per day through a 
3/16-in. choke, gas-condensate ratio 
53,012, gravity 50.3°, no water. On 


open flow gaged 10,000,000 cu. ft. gas 
per day, TP 4,200 lb., SIP 6,500 Ib. 

Jim Wells County: New gas-condensate 
pay, Alice field—Tom Graham 1 Trus- 
sell Unit 1, Share 6, La Vaca Grant, 
TD 7,809 ft., perf. 4,338-52 ft., IP; gas- 
condensate well on 3/16-in. choke, no 
gage, TP 1,850 lb., CP 1,900 lb., no 
water. 

Nueces County: New oil pay, Agua Dulce 
field—L. M. Lockhart 1 A. J. Till, in 
Vv. L. de Herrera Grant, TD 6,630 ft., 
top pay 6,618 ft., perf. 6,619-22 ft., IP: 
155 bbl. oil per day through a 9/64-in. 
choke, gas-oil ratio 487, TP 950 lb. 
CP 1,200 lb., gravity 38.8°, no water. 

Starr County: New oil pool (Kennard)— 
Coastal Refineries, Inc. and W. D. Ken- 
nard 1 Geo. Coates-T. E. Vessels, Jr., 
in Tract 5, Porcion 93, E of Boyle 
field and S of Rincon field, TD 4,319 
ft., top pay 3,870 ft., perf. 3,870-82 ft., 
IP 38 bbl. oil per day through a 3/16- 
in. choke, gas-oil ratio 400, TP 50 lb. 
CP 430 lb., gravity 45.6°, no water. 

New gas pay, North Sun field—Sun Oil 
Co. 4 Lee M. Green, in Santa Teresa 
Grant, TD 6,995 ft., perf. 6,470-80 ft., 
IP: 2 bbl. condensate per day through 
a 9/64-in. choke, with 1,180,000 cu. ft. 
gas per day, TP 2,250 lb., CP 2,500 
lb., no water. 


SOUTHWEST TEXAS WILDCAT 
FAILURES 

Atascosa County: Humble 1 Emelia Lujan 
et al, in John Noble Sur. 1438, 1 mf. 
NE of Charlotte, dry, TD 7,119 ft. 

H. R. Smith et al 6 Hurt & Tartt, in 
Jas. Wilkinson Sur. 144, 6,500 ft. SW 
of Weigand field, dry, TD 3,796 ft. 

Caldwell County: C. H. Robertson 1 W. B. 
Walker et al, in Robt. Davidson Sur. 
8 mi. NE of Luling, dry, TD 3,588 ft. 

Cameron County: Magnolia & Abercrombie 
1 Melvin Giese, Burton Subd. 3 on Ojo 
de Agua Grant, 4 mi. W of Sebastian, 
dry, TD 10,218 ft. 

McMullen County: O. D. Edwards, Jr. 4 
Annie Graves Dolph et al, in Fran- 
cisco Gomez Sur., 13 mi. SE of Tilden, 
dry, TD 1,505 ft. 

Webb County: Texas Co. 1 R. E. Welhau- 
sen, CCSD&RGNG, W. W. Griffin Sur. 
28, 6 mi. NW of Lopez field, dry, TD 
2,460 ft. 

Zapata County: Wm. H. Spice, Jr. 1-A Al- 
bert Martin, Tr., in Blk. 24, Fansler- 
O’Hern Subd. of Cart Blanca Ranch, 
in Villa Grant, 244 mi. SE of Comitas 
field, dry, TD 2,358 ft. 

Zavala County: Texas Co. 1 W. L. Harda- 
way, Sec. 67, Cross S. Ranch Subd., 
Narcisco Aguirre Grant, 5 mi. NE of 
Crystal City, dry, TD 3,925 ft. 


PERMIAN BASIN 





Ector Well Recovers 
1,900 Ft. of Oil in Test 


IDLAND.—Late last week, The Texas 
Co. 31-E W. E. Connell Estate, Section 
29, Block B-16, Public School Lands Sur- 
vey, Crane County, 3 miles west of new 
Ellenburger production at Penwell in south- 
ern Ector County, recovered 1,900 ft. of 
oil and 300 ft. of sulfur water on a drill- 
stem test of the Glorietta at 4,660-4,750 ft. 
Open 3 hours and 40 minutes, gas came 
to the surface in 12 minutes and flowed 
some 15,000 cu. ft. This test is contracted 
to 9,500 ft. to test the Ellenburger, and 
operators were drilling ahead. Location is 
314 miles south of the same company’s 
29-E Connell, which was dry in the Ellen- 
burger and recovered only 15 ft. of free 
oil from the Glorietta at approximately 
the same depth. It was plugged back but 
failed on production tests. 
Gulf Oil Corp. 1-HH University, east- 
central Crane County wildcat, some 11 
miles north of Crane and 31% miles north 
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BETTER SIGHT 


WYTEFACE “A” Steel Tapes 
have raised black graduations on 
a crack-proof white surface. Easy to 
read in any light, from any angle. Faster 
measurements with fewer errors. Designed 
for hard service. White background is 
protected by raised steel markings and 
rims. Resists abrasion from rails, pipe, 
rocks, concrete. Protected against rust. See 
your supply house. Write for catalog. 


KEUFFEL & ESSER CO. 
EST. 1867 
NEW YORK * HOBOKEN, N. J. 


Kee 





CHICAGO + DETROIT - ST.LOUIS peztaitine 
SAN FRANCISCO « LOS ANGELES » MONTREAL uke 
Equipment 


and Materials 
Slide Rules 
Measuring Tapes 


WYTEFACE “A” 


STEEL GAUGING TAPES 





@ Handle nearly all liquids, with or without lubri- 
cating qualities, cold or hot, viscous or non- 
viscous, 


@ Smooth, non-pulsating delivery. 
@ Positive displacement. 
@ Plain or steam-jacketed. 
@ Capacities up to 3,000 bbls. per hr. 
Write for Bulletin 18A 
KINNEY MANUFACTURING CO. 
3566 WASHINGTON ST., BOSTON 30, MASS. 
New York ¢ Chicago ° Philadelphia 


Los Angeles ° San Francisco 


We also manufacture Vacuum Pumps, Strainers, Clutches and 
Bituminous Distributors 
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Precision made die-molded 
packing rings by Durametallic pre- 


sent 3 points of sealing satisfaction: 


1. They provide a perfect fit for your 
stuffing box. 


2. They save time, labor and eliminate 


waste. 


3. They are tailor-made to insure a 


more accurate packing installation. 


WRITE TODAY FOR 
FILE DMOG... 
containing illustrated bulle- 
tins on Durametallic Pack- 
ings—with specifications and 
data toward answering your 
sealing problems. 
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of the Block 31 field, was drilling below 
10,139 ft. on last report. This test has 
shown for production from the Devonian 
and Silurian, and the last reported drill- 
stem test showed possibilities in the Simp- 
son group of the Ordovician. This test, 
at 9,995-10,070 ft., open i hour and 45 min- 
utes, produced a steady blow of air for 
the first 35 minutes and a blow of gas 
for the remaining time. Total recovery 
was 852 ft. of fluid. Of that total, 282 ft. 
of mud was 80 per cent oil, and another 
188 ft. of mud tested only 10 per cent oil. 
Gravity of the oil was 43.6°. 


WEST TEXAS WILDCAT FAILURE 

Borden County: Ed McAdams et al 1 Clay- 
ton & Johnson, Sec. 20, Blk. 31, T&P 
Sur., 4 mi. W and 1 mi. N Gail, dry, 
TD 3,711 ft., no tops reported. 


SOUTHEASTERN NEW MEXICO 

HOBBS.—T. G. Shappell 1 Bradley, NW 
NW NW 13-24s-26e, 1 mile north- of the 
Black River area discovery, Eddy County, 
reported 400 ft. of 41°-gravity oil in the 
hole from a shallow sand. Operators were 
running tubing to test. Total depth is 1,967 
ft., still in the sand. 

In Lea County, north of Maljamar, Em- 
peror Oil Co. 1 State, SW SW 32-16s-3le, 
had total depth at 4,500 ft. in the San 
Andres, topped at 3,945 ft. Operators 
swabbed it down in 6 hours and the re- 
covery was 9 bbl. of oil. It was shot at 
4,325-4,425 ft., then plugged back to 3,890 
ft. and shot at 3,863-90 ft. Cleaned out to 
bottom, it flowed one head of 9 bbl. of 
oil and died. It was plugged back to 3,850 
ft. for further tests. 

North of Hardy field, Mid-Continent Pe- 
troleum Co. 1 State, SW SW 16-21s-37e, 
took a drill-stem test at 6,588-6,700 ft. Open 
2% hours, it flowed at the rate of 277,000 
cu. ft. of gas a day, and when pipe was 
pulled unloaded 3,060 ft. of gas-cut mud 
and 180 ft. of oil. Flowing bottom-hole 
pressure was 1,200 Ib., shut-in pressure 
2,500 Ib. 


SOUTH LOUISIANA 


Cameron Parish Gets 
Gas-Condensate Well 


EW ORLEANS.—New gas-condensate 

production for Cameron Parish has 
been opened by Magnolia Petroleum Co. 
1-C Lutcher, 24-14s-llw, 4 miles northeast 
of Mud Lake gas and condensate produc- 
tion and 114 miles off the southwest shore 
of Caleasieu Lake. It flowed into pits 
cleaning through a 6/64-in. choke with 
3,400 Ib. flowing pressure on the tubing. 
Production is through perforations at 11,- 
272-309 ft. Sands are in a broken section 
between 11,200-310 ft. Total depth is 11,- 
705 ft. 

Also in Cameron Parish, Sohio Petro- 
leum Co. 1 Charles Richard, 1-15s-5w, dis- 
covery in the Grand Chenier area, made 
an 1142-hour drill-stem test with 5/32-in. 
choke which flowed gas with a spray of 
condensate through perforations at 8,370- 
80 ft. Flowing pressure on the tubing was 
3,100 Ib. Total depth is 11,020 ft., and 514- 
in. casing is cemented at 8,542 ft. Produc- 
ing sands showed in sidewall samples 
taken from 8,367-99 ft. 

Humble Oil & Refining Co. 10 Petit Anse 
Co., Inc., is new sand producer in the 
Avery Island field of Iberia Parish, in 26- 
13s-5e. Drilled to a total depth of 8,077 
ft. in salt, sand was topped at 7,260 ft. 
and production is through perforations at 
7,260-7,220 ft. Potential was 211 bbl. per 
day through a 9/64-in. choke, tubing pres- 
sure 1,290 Ib., gas-oil ratio 700, gravity 
35°, with 0.1 per cent water in the flow. 

Sohio 4-B Claudius Fontenot, deep test 
% mile south of production on the west 
side of Bon Air field in Jefferson Davis 
Parish, 16-10s-6w, flowed gas from an- 
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other deep sand level. On test through per- 
forations at 10,380-396 ft. it flowed 1,155,- 
000 cu. ft. of gas daily with 5.7 bbl. of 
condensate daily through a %%-in. choke. 
Gas ratio 202,000. Flowing pressure on tub- 
ing 3,550 lb. On a previous test through 
perforations at 10,520-530 ft., it was re- 
ported to have flowed at the rate of 225 
bbl. of oil, 31° gravity, daily, later going 
to gas and salt water. Operators have 
been unsuccessful in attempts to get the 
well to flow oil again from this depth, 
and perforations were squeezed. Total depth 
is 10,660 ft., and 54$-in. casing is cemented 
to the bottom. 

Magnolia Petroleum Co. 1 State on Lease 
684, Block 94, 30 miles offshore, St. Mary 
Parish, has set piling and now is building 
platform. This well is located in 22 ft. of 
water and is projected to 3,500 ft. 

The 14 new locations reported this week 
for South Louisiana included 4 wildcat 
starts, 1 each in Avoyelles, Plaquemines, 
St. Landry, and St. Mary parishes. The 
completions included three wildcats, one 
new pay was opened in St. Martinville 
field, St. Martin Parish, and two were 
dry, one each in Terrebonne and West 
Baton Rouge parishes. 


SOUTH LOUISIANA SUCCESSFUL 
WILDCAT 


St. Martin Parish: New oil sand, St. Mar- 
tinville field—Continental Oil Co. 4-A 
fee, 57-lls-6e, TD 4,992 ft., top sand 
4,687 ft., perf. 4,688-4,700 ft. IP: 68 
bbl. oil per day through a 17/64-in. 
choke, gas-oil ratio 1,662, TP 1,500 Ib., 
gravity 28.3°, no water. 


SOUTH LOUISIANA WILDCAT FAILURES 

Terrebonne Parish: Pan American Produc- 
tion Co. 1 Claude P. Boudreaux, in 
Lake Quitman area, 2-19s-17e, 4 mi. 
NE of DeLarge gas field, dry, TD 
14,012 ft. 

West Baton Rouge Parish: Phillips Pet. Co. 
1 Wilbert, in 33-7s-lle, 3 mi. SW of 
West Port Allen production, dry, TD 
10,522 ft. 


ROCKY MOUNTAIN 


Further Developments in 
Proven Fields Expected 


ENVER.—The increase in the price of 

crude oil resulted in considerable opti- 
mism among producers in the Rocky Moun- 
tain area and is expected to have a stim- 
ulating effect on drilling operations this 
summer. While it will have some influ- 
ence on wildcatting, the most pronounced 
reaction will be the development of more 
production in the proven fields, especially 
the smaller outlying pools. In some dis- 
tricts there is a larger demand than the 
producers can supply, credited in part to 
the lack of sufficient pipe lines. Extensive 
plans have been made for pipe-line con- 
struction in Colorado and Wyoming, but 
these have been delayed by inability to 
get prompt deliveries on pipe. Demand is 
increasing where companies are enlarging 
their. refineries and soon will be in a po- 
sition to take more crude, notably at Den- 
ver and Casper. 

Bowdoin exploration.—The first of a se- 
ries of exploratory wells on the enormous 
Bowdoin structure in northern Montana in 
Texas Co. 1-822 Bowdoin Unit, C SW SW 
8-32n-32e, Phillips County, was abandoned 
at 5,852 ft., total depth, after testing all 
horizons down to and including the Cam- 
brian. Principle tops were Madison 3,201, 
Devon 4,000, Ordovician 5,455, ‘Cambrian 
5,650 ft. Elevation 2,210 ft. No important 
shows encountered, and most of the sands 
carried water. The structure, probably the 
largest in the Rocky Mountain area with 
150,000 acres in the operating unit, produces 
gas from the Bowdoin and Phillips sands 





at 700 to 1,000 ft., and had 246 producing 
wells on January 1. Owing to the size of 
the structure and the lack of subsurface 
geology on well logs, one test was not 
expected to be conclusive, and others were 
provided for in the original plans. The 
next well probably will be located several 
miles to the northwest on a pronounced 
nose’ extending out from structure which 
will be known as the Whitewater Prospect. 
Unitization of between 40,000 and 50,000 
acres is in process, and is expected to be 
completed within a few weeks. In the event 
of a delay, the second well will be drilled 
on Bowdoin. Texas Co. has approximately 
150,000 acres in the area exclusive of the 
Bowdoin Unit, and several major compa- 
nies have spreads on the northwest flanks. 
The Whitewater Prospect unit adjoins the 
Bowdoin unit. 

Powder River Basin test.—A 13,000-ft. test 
in virgin territory out in the Powder River 
Basin is scheduled for this year on the 
Adon structure near the center of the 
north half of Campbell County. It will 
be a Texas Co. operation under a unit 
agreement covering 39,430 acres which has 
been approved as to area, formations to be 
tested, and drilling depth. The initial well 
probably will be in 35-53n-72w, 18 miles 
north of Gillette, and will be started as 
soon as final details of unit agreement are 
completed and approved. Powder River, a 
basin between the Black Hills uplift on 
the east and the Big Horn mountains on 
the west, long has been considered poten- 
tial oil territory, but the depth to be 
drilled and meager surface geology has 
restrained wildcatting. Recent discoveries 
out in the Big Horn, Green River, and 
other large basins in the Rocky Mountain 
area, and progress in geophysics and deep 
drilling; has renewed interest in the Pow- 
der River Basin. In addition to Texas Co., 
Barnsdall, Pacific Western, Gulf, Stanolind, 
and other large companies have blocks of 
leases, the principal district being north 
and south of Gillette. The Adon structure 
has a north-south trend, is approximately 
18 miles long and rather narrow. The Pow- 
der River Basin in Wyoming is approxi- 
mately 150 miles long and 100 miles wide, 
but extends a considerable distance into 
southeastern Montana. Like Big Horn basin, 
it has numerous structures around the 
rim. Included in producing fields are Salt 
Creek, Big Muddy, Lance Creek, Osage, 
and a number of smaller pools. 

Gebo extended.—Gebo fieMl, a discovery 
in the Embar by Continental Oil Co. in 
1943, was extended 14 mile north in same 
company’s 17 Gebo, SW SW SW 14-44n- 
95w. It topped the Embar at 4,920 ft. and 
was completed at 5,000 ft. for a potential 
of 325 bbl. per day on swabbing test. It 
ran 211 ft. lower than No. 8 on the south 
and approximately 440 ft. lower than the 
discovery. It is located five-eighths of a 
mile northwest of the most southeasterly 
well. 

South Piney test.— California Co. has 
made a tentative location for 1 Tierney, 
C NE NE 15-29n-1l5w, an 8,000-ft. test to 
the Frontier, on Snider Basin (South Piney), 
Sublette County, western Wyoming. A block 
of 40,000 acres is in process of unitization, 
with Carter Oil Co. and British-American 
Oil Producing Co. controlling some acreage 
within the unit. Location is 10 miles north- 
west of the La Barge field, which produces 
from Wasatch sands at shallow depths. No 
deep test has been drilled in the imme- 
diate vicinity. 

Wildcats.—Brinkerhoff-Sohio 1 Tribal 9- 
3n-lw, a mile extension to the southeast 
on Steamboat Butte, Fremont County, Wyo- 
ming, which cored good saturation in the 
Frontier and Dakota, topped the Embar 
at 6,400 ft. Drill-stem test at 6,00-16 ft. 
had a recovery of 190 ft. of oil and gas- 
cut mud, no water. General Petroleum 88- 
24-G, South Fork, Washakie County, Wy9- 
ming, topped the Tensleep at 10,065 ft. and 
Amsden at 10,480 ft., finding both hard, 
tight, and dry, and drilled to 10,900 ft. It 
has plugged back to 10,190 ft. to perforate 
and test the Embar. Ohio Oil Co. 2 OPC- 
2, Hidden Dome, Washakie County, a dis- 
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covery in the Embar and Tensleep, is still 
testing. At 4,725 ft. it swabbed 65 bbl. 
of 21 gravity oil in 15 hours. Texas Co. 
Devonian test, Keith block, Liberty Coun- 
ty, Montana, drilled to 5,015 ft., and is plug- 
ging back to test gas in basal Ellis, with 
q-in. at 2,799 ft. Last information top re- 
ported was the Jefferson at 3,955 ft. 
North Douglas Creek.— Texas Co. has 
scheduled a 7,400-ft. test to the Weber 
sand on North Douglas Creek structure, 
Rio Blanco County, Colorado, as soon as 
unit agreement is approved. Northern line 
of the unit area, comprising approximate- 
ly 54,000 acres, lies within 5 miles ef the 
southern limits of the Rangely field. It 
adjoins* Douglas Creek on the northwest 
New operations.—_Ten new operations 
were reported, of which three were in 
Rangely field in Colorado, one in Spence 
field and two wildcats in Wyoming, two 
in Cut Bank and one in Cedar Creek, and 
one wildcat in Montana. One of the Wyo- 
ming wildcats is Wisenant & Trenchard 
1 Martin, NE NE NW 34-45n-63w, Mush 
Creek district, Weston County, located 244 
miles due north of Mush Creek Production 
Co. 1 Roberts, which recently was com- 
pleted for 300 bbl. per day. Morton Drilling 
Co. has the contract. Phillips Petroleum 
Co. has acquired 320 acres in Section 33 
on the west of this location and also tracts 
in Sections 4, 5, 6, and 17-44-63, a total of 
954 acres. The other Wyoming wildcat is 
California Co. tentative Ication on the 
Snider Basin structure in Sublette County 
in 1 Tierney, C NE NE 15-29n-115w. The 
Montana wildcat is Ideal Oil & Gas Co. 
1 Government, SE SE SW 12-22n-16e, Clag- 
gett District, Fergus County. 
Completions.—Fourteen wells were com- 
pleted, of which six were oil wells with 
initial production of 1,221 bbl., two were 
gas wells, and six were dry holes. Five 
completions, listed below, were wildcats. 
The development wells included three in 
Rangely, in Colorado, one each in East 
Lance Creek, Little Buffalo Basin, and 
Frannie, in Wyoming, and one each in Pon- 
dera, Bowdoin, and Cedar Creek, in Mon- 
tana. One of the Rangely completions was 
a dry hole, marking the limits of the field 
on the west. This was Continental Oil Co. 
4 Dorothy Rooth, C NW NW 22-2n-103w, 
which was abandoned at 17,256 ft. after 
finding water in the Weber, topped at 
6,915 ft. Another development well aban- 
doned was Continental Oil Co. 2-B Leach, 
SW SW SE 20-36n-64w, East Lance Creek, 
which had water in all three benches of 
the Dakota, and in the Lakota. This well 
was located midway between the two best 
wells in the field, 1-B Leach, on the north, 
up against the Foxhills sandstone, made 
432 bbl. initial, and Chalmette Corp. 1 
Government, on the south, higher on struc- 
ture, which flowed 25 bbl. at the start, 
but later did much better. 


COLORADO WILDCAT FAILURE 

Twin Buttes, Prowers County: Ohio Oil Co. 
1 Eldridge, NW NW SW _ 25-27s-46w, 
TD 6,475 ft., plugged and abd. Top 
Pennsylvanian 2,475 ft., Mississippian 
5,180 ft. Arbuckle 5,940 ft., granite 
6,472 ft. 


WYOMING SUCCESSFUL WILDCAT 

Herrick, Albany County: Superior Oil Co. 
1 Herrick, SW NW SE 1-16n-76w, TD 
3,678 ft., completed in Tensleep, pumped 
315 bbl. 23°-gravity crude in 24 hours, 
top of Tensleep 3,632 ft., top of Fron- 
tier 1,30 ft., Dakota 2,002 ft., Casper 
3,498 ft. 


MONTANA WILDCAT FAILURES 

Bowdoin, Phillips County: Texas Co. 1-822 
Bowdoin Unit, C SW SW 8-32n-32e, TD 
5,852 ft., plugged and abd. Top Madi- 
Son 3,201 ft., Devonian 4,000 ft., Ordovi- 
cian 5,455 ft., Cambrian’ 5,650 ft. 

Dunkirk, Toole County: W. A. Noon 1 
Sheets, NE NW SE 9-3in-le, TD 1,850 
ft. sulfur water in Ellis-Madison at 
1,840 ft., plugged and abd. 

Arrow Creek, Fergus County: ‘Joe Murphy 
1 Government, SE SE SE 34-20n-13e, 
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TD 1,994 ft., Kootenai 1,370 ft., upper 
Ellis 1,983 ft., dry and abd. 


CANADIAN FIELDS 


Foremost Gas Field Gets 
16,000,000-Cu. Ft. Well 


HATHAM.—In Foremost field, southern 
Alberta, McColl-Union 6-D, LSD 6, 25- 
4-10w4, finished at 2,244 ft., has initial 
open flow of 16,800,000 cu. ft. McColl-Union 
10-B, LSD 10, 22-7-9w4, some miles to the 
south and west, was abandoned at 3,295 
ft. McColl-Union 10-D, LSD 10, 9-4-9w4, 
bottoming at 2,237 ft., is bailing. McColl- 
Union 6-4-5-10, LSD 6, 4-5-10w4, is drilling. 
Leduc.—Southwest of Edmonton, Impe- 
rial-Leduc 1 discovery well, LSD 5, 22-50- 
26w4, bottoming at 5,066 ft. is flowing 
slightly less than .250 bbl. with 14-in. choke. 
Flush production on February 13, when 
the well came in, was 788 bbl. in 24 hours. 
The well got a highly porous Devonian 
limestone at 5,029 ft. and ran drill-stem 
tests. Drilling was discontinued, still in 
limestone, at 5,066 ft. Imperial-Leduc 2, 
LSD 5, 22-50-26w4, 144 miles south, is be- 
low 3,663 ft. Imperial-Leduc 3, LSD 10, 26- 
50-26w4, 2 miles northeast, is spudding, 
and Imperial-Leduc 4 has location in LSD 
16, 15-50-26w4, a mile southeast of dis- 
covery. 

Wetaskiwin.—In the Wetaskiwin area, 35 
miles south of the Leduc field, McColl- 
Frontenac Oil 1, LSD 4, 11-45-25w4, has 
been abandoned in Devonian limestone at 
6,502 ft. after reaching the horizon produc- 
tive in Imperial-Leduc 1 and encountering 
only slight oil showings. The company holds 
over 1,000,000 acres and is planning addi- 
tional drilling. 

Turner Valley.—Royalite Oil 86, LSD 12, 
3-21-3w5, on the east flank of the north 
extension, reverted to upper Blairmore 
formation at 9,105 ft. after getting Madison 
limestone at 8,951 ft. Three other Turner 
Valley tests are drilling, and in the north- 
central area Royalite-Lowery 8 has loca- 
tion in LSD 9, 10-20-3w5. 

Keystone Valley.—Indicating a deep test, 
Roxana 4-K, LSD 1, 31-26-6w5, in the Key- 
stone Valley area of the southern foot- 
hills, is in lower Benton formation below 
5,948 ft. Test offsets Roxana 3-K, discon- 
tinued at 5,560 ft. when a slipping of the 
formation prevented further drilling. The 
area is in the foothills belt north and 
west of the Shell drilling in the Jumping 
Pound district and about 35 miles north 
and west of the most northerly Turner 
Valley producer. 

Lloydminster.—In the Alberta section of 
the Lloydminster: field, Shaw Peroleums 
4, LSD 15, 35-49-lw4, has finished at 1,896 
ft. with 30 bbl. initial production. Dalo 1, 
LSD 1, 35-49-1w4, finished at 2,004 ft., oil 
sand 1,994 ft., testing. In the northwest ex- 
tension, Dimsdale 1, LSD 2, 14-50-2w4, total 
depth 1,986.5 ft., Sparky oil sand 1,978 ft., 
testing. 

On the Saskatchewan side, L. & V. 1, 
LSD 10, 2-49-28w3, finished at 1,902 ft., 
Sparky oil sand 1,881 ft., testing. Hilldron 
1, LSD 13, 35-48-28w3, total depth 1,892 ft., 
Sparky oil sand 1,883 ft., testing. Hillron 
2, LSD 12, 45-48-28w3, total depth 1,920 ft., 
Sparky sand 4,899 ft., testing. Van Lloyd 
3, LSD 7, 2-49-28w3, total depth 1.889 ft., 
Sparky oil sand 1,872 ft., testing. Withers- 
Groat 6, LSD 6, 11-49-28w3, total depth 
1,876 ft., lower Cretaceous 1,694 ft., Sparky 
sand 1,862 ft., testing. 

Athabaska tar sands.—Hon. J. A. Glen, 
minister of resources in the Dominion gov- 
ernment, has announced that holdings of 
bituminous sands in Alberta have been 
returned to Abasand Oils, Ltd., under an 
agreement recently concluded. The compa- 
ny and its holdings were taken over and 
operated by the government in the effort to 
develop a source of additional oil supplies. 





Under the agreement, the company will 
pay the government $139,861 before No- 
vember 1, 1948, for certain mining equip- 
ment and materials and a further sum of 
$1,913,437 for the government’s interest in 
buildings, fixed machinery, and equipment. 
Bituminous sand rights are to be paid by 
royalty of 5 cents a barrel on bitumen 
produced or contained in sands disposed 
of, the first payment to be due at the end 
of the first year from the date production 
starts. It is understood the company plans 
to continue exploration and development. 


OHIO, KENTUCKY 


Frazier Gas Field 
Gets a Big Well 


OLUMBUS.—After drilling a number of 
ie small gas wells in the new Frazier 
pool in northern Brush Creek Township, a 
large well was brought in by the Ohio 
Fuel on R. R. Holskey, Section 14. Clinton 
sand came in at 3,818-72 ft. and the well 
gaged 6,580,000 cu. ft. with 1,140 psi. 

In the south part of the Hemlock Grove 
pool, the Preston Oil 2 A. C. Williard, Sec- 
tion 1, Bedford Township, Meigs County, 
was drilled in with 213,000 cu. ft. and a 
good show of oil. After shot, the well 
flowed 45 bbl. with 263,000 cu. ft. gas in 
24 hours. 

The Pittsfield pool in Lorain County was 
extended 1/3 mile due north by the Ohio 
Fuel 1 M. E. Burge, Lot 117, Pittsfield 
Township. Clinton at 2,174-82 ft. gaged 
1,870,000 cu. ft. natural. The company will 
drill an offset well 2,000 ft. north. 


The West Salem pool was extended 1 mile 
west by the Ohio Fuel 1 Mary Jeffrey et al, 
Section 1, Congress Township, Wayne 
County. Clinton sand at 2,915-23 ft. had 
357,000 cu. ft. natural and, after shot, gaged 
744,000 cu. ft. when shut in. West and south 
offset locations have been approved. 

Seventeen locations were reported for the 
week with 6 in Stark County, 5 in Mus- 
kingum County, 2 in Meigs County, and 4 
scattered. Sandyville field led in comple- 
tions with 6 out of 17. 


WILDCAT FAILURES IN OHIO 


Coshocton County, Perry Township: Pure 
Oil 1 C. E. Hawthorne, Sec. 3, Clinton 
3,244-88 ft., TD 3,416 ft. 

Muskingum County, Springfield Township: 

- J. L. Hunt et al 1 Ralph Rehl, Sec. 3, 
Clinton 3,595-3,644 ft., TD 3,730 ft. 





EASTERN KENTUCKY OPERATIONS 

ASHLAND.—Three dry holes were noted, 
along with a single completion. 

Kentucky-West Virginia Gas Co. com- 
pleted Well No. 5672 on the Matilda Kin- 
ney land, Pike County, at a depth of 2,241 
ft. for an open flow of 629,000 cu. ft. in 
Big Lime. 

Dry holes were in Well No. 5676, David 
Newsom property, Pike County; No. 5689, 


Jack Osborne, Knott County, and Nos. 
2,977 and 5,694, Harrison Hall, Knott 
County. 


New locations were on the Grover Run- 
yon land, Pike; Robert Williams, Pike; 
Grant Green, Magoffin; Maltida Clark, 
Pike; William Hyden, Johnson; Harrison 
Hall, Knott, and Joseph Stewart, Knott. 


WESTERN KENTUCKY 


OWENSBORO.—Pure Oil Co. and Stano- 
lind Oil & Gas Co. 1 Hamons, 2-H-67, Clay 
County, which had a promising show of 
oil in the Knox dolomite at 3,537-40 ft., is 
Grilling below 3,785 ft., after a 4-hour pump- 
ing test, averaged 18 gal. of oil and 7 gal. 
of water per hour after the head was 
pumped off. 

R. T. Holtzclaw et al 1 Cavender, 9-M-29, 
a McLean County wildcat, drilled to 1,161 
ft., was shot in the Pennsylvanian sand 
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at 1,147-61 ft. with 30 qt. and will be put 
on pump to test. 
INDIANA 

EVANSVILLE.—John Savage 1 Hall, SE 
SE 19-1s-llw, a wildcat in Gibson Coun- 
ty, is cleaning out after a 40-qt. shot in the 
Cypress at 1,665-75 ft. McClosky, which has 
not been tested, was logged at 1,911-15 ft., 
total depth being 1,919 ft. The same oper- 
ator’s 2 Hall. NE SE SE 19-1s-llw, the north 
offset to 1 Hall, recovered 3 ft. of saturated 
sand in the Cypress from core taken at 
1,737-41 ft. A drill-stem test recovered 30 
ft. of oil, and 250 ft. of oil-cut mud. 


INDIANA WILDCAT FAILURE 
Posey County: Vic-Van 1 Carr, NE SW SW 
29-4s-l3w, dry, TD 2,240 ft., upper Kin- 
caid 1,578 ft., lower Kincaid 1,780 ft., 
Clore 1,879 ft., and Tar Springs 2,212 ft. 


KANSAS 


So. Central Rush County 
Test Looks Promising 


M. HUBER CORP & EARL WAKEFIELD 
J 1 Ficken, NW NW NE 32-19s-18w, Rush 
County, total depth 4,080. ft., is setting pipe 
2 ft. in the Arbuckle, topped at 4,055 ft., 
to test oil show. A drill-stem test at 4,057- 
70 ft. recovered 20 ft. of oil and gas-cut 
mud in 30 minutes. The test is 13 miles 
west of the West Ryan pool on the south- 
ern boundary of Rush County. 

The number of maximum well comple- 
tions in the recently discovered Southeast 
Barry pool ‘in south-central Rooks County 
and in the new Northwest Burnett pool 
on the Rooks-Ellis county line is note- 
worthy. The former pool’s discovery well 
had a depthograph potential of 2,735 bbl. 
While the east offset was dry, four wells to 
the north, northwest and northeast have 
been completed as maximum wells in the 
Arbuckle lime. 

The Northwest Burnett pool discovery in 
January 1947, was a maximum well. The 
east and southeast diagonal offsets, and 
the well over 44 mile northeast in Rooks 
County have all been completed as maxi- 
mum Arbuckle wells. Meanwhile, Sunray 
1B Wilson, SE SE SW 35-10s-18w, is await- 
ing potential after swabbing 153 bbl. of oil 
in 2 hours, 1,000 ft. off bottom. 

Falcon-Seaboard 1 Skaggs, SE NW 12-33s- 
2w, Sumner County, which flowed 70 bbl. 
and 66 bbl. per hour on two separate 3-hour 
flowing tests, is structurally the highest 
well on the Simpson sand in the Perth pool, 
opened in 1945, and may extend it impor- 
tantly in either a west or southwest direc- 
tion. This is the fourth Simpson producer 
in the pool, the other three being small 
wells, 30 bbl., 64 bbl., and 157 bbl. of oil 
per day. 


KANSAS SUCCESSFUL WILDCAT 
Rice County: Drillers Gas Co. 1 Lowery, 
C SE SW 36-19s-9w, gaged 7,100,000 cu. 
ft. gas; Wreford 1,550 ft., Americus 
1,900 ft., Tarkio 2,107 ft., TD 2,200 ft. 





KANSAS WILDCAT FAILURES 
Barber County: J. M. Huber et al 1 Cook, 
W/2 SW NW 8-34s-12w, dry, TD 5,459 
ft., Ft. Riley 2,070 ft., Wreford 2,290 ft., 
Basal Oread 3,858 ft., Lansing-Kansas 
City 3,974 ft., Mississippian 4,670 ft., 
Misener 5,114 ft., Base Mississippian 
5,002 ft., chat 5,076 ft., Viola 5,115 ft., 
ee sand 5,216 ft., Arbuckle 5,417 


Barton County: Stickle Drilling et al 1 
Morrison, NW NW NW 29-16s-15w, dry, 
TD 3,53 ft., anhydrite 1,070 ft., To- 
peka 2,953 ft., Heebner 3,234 ft., Dodge 
3,252 ft., Lansing-Kansas City 3,291 ft., 
- neem 3,560 ft., Arbuckle 3,613 


Ellis County: M. J. Sullivan 1 Reemsnyder, 








C SE SE 33-12s-18w, dry, TD 3,760 ft., 
anhydrite 1,400 ft., Lansing 3,429 ft., 
Basal Kansas City 3,690 ft.. Arbuckle 

3,737 ft. 1S 
Pottawatomie County: Dalton Wood 1 Mee- 

han, NW NW SW 25-6s-9e, dry, TD 1,753 

ft., Viola 1,532 ft., granite 1,753 ft. 
Rooks County: B. R. Drilling Co. 1 Roy, 
SW SW NE 14-8s-20w, dry, TD 3,495 ft., 
Topeka 2,936 ft., Heebner 3,154 ft., 
Lansing-Kansas City 3,174 ft., Arbuckle 
3,462 ft. 


MISSOURI WILDCAT FAILURE 
Caldwell County: J. N. William et al 1 
J. B. Russell Est.. NW NW NW 20-57n- 
29w, dry, TD 250 ft., no tops reported. 


MISSISSIPPI 


Amite County Test 
Flows Water, Dies 


ACKSON.—Gulf Refining Co. 1 Rowlana, 


Amite County test, had total depth at 
11,567 ft. With packer set at 11,432 ft., and 
using 3,500 ft. of water cushion, it flowed 
a small amount of water cushion—on drill- 
stem test—then died. New perforations at 
11,349-53 ft.—with the packer set at 11,310 
ft—did not produce a blow. In Jones 
County, Gulf 1 Major was waiting on 
cement after setting 95;-in. casing at 9,020 
ft., total depth. 

Although Mississippi exploration work 
has shown some decrease since the first 
of the year, development work has pro- 
gressed steadily. In the Brookhaven and 
Mallalieu fields, Lincoln County, there 
were 35 rigs and drilling operations in 
the former, while the latter field had 
10 active wells. 


GEORGIA WILDCAT FAILURE 
——. County: Sun Oil Co. 1 W. J. Barlow, 
'W NE SW Lot 373, 12th Land District, 
om TD 3,847 ft. in quartzite. 





LA.-ARK. 


Blowout Threatened 
At Bryceland Test 


HREVEPORT.— Lion Chemical Corp. 1 

Ozley, 13-17n-6w, northeast of Bryce- 
land, was reported trying to blow out and 
operators were using 30 sacks of mud per 
hour to keep the well under control. Total 
depth is 10,732 ft. in shale, thought to be 
the Travis Peak. The Cotton Valley zone 
has not been called. Operators were to 
run 7-in. casing to 8,100 ft. as a protec- 
tion string. 

In Sabine Parish, 6 miles southeast of 
the Pleasant Hill field, R. W. Norton, Jr., 
et al 1 D. C. Etheridge recovered 150 ft. 
of oil-cut mud in a 15-minute drill-stem 
test at 3,426-85 ft. There was a slight blow 
when the tool was opened but no pressure. 
Operators were drilling ahead below 4,235 
ft. in the upper Glen Rose. In Bossier 
Parish, Barnsdall Oil Co. et al 1 D. John- 
son, NE SW SE 30-23n-12w, had total depth 
at 7,510 ft. in Travis Peak. Cores at 7,370- 
7,505 ft. recovered tight, red, and gray 
sand and shale with no shows. 

In Miller County, Arkansas, E. A. Ga- 
briel et al 1 Martindale, NW NW 32-14s- 
28w, was drilling below 4,710 ft. in shale 
and limestone. Cores at 3,700-20 ft. recov- 
ered 12 ft. of hard, sandy limestone with 
no shows. Tops, by samples, were: Naca- 
toch 480 ft., Tokio 1,610 ft., Paluxy 2,395 
ft.. Upper Glen Rose 3,185 ft., and base 
of the massive anhydrite 3,590-95 ft. 


NORTH LOUISIANA WILDCAT FAILURE 
De Soto Parish: Rogers Lacy 1 Pace, SE 














NW 28-13n-16w, dry, TD 6,648 ft., no tops 
reported. 


OKLAHOMA 


Katie-Antioch Pools 
May Connect Up 


NDERSON-PRICHARD OIL CORP. and 

Stephens Petroleum Co. 1 Seaton, SE 
SE NW 14-2n-2w, Garvin County, on a 
drill-stem test in Pennsylvanian sand at 
6,418-48 ft. started flowing at an estimated 
rate of 50 to 100 bbl. of 42° gravity oi] 
per hour. Casing is now being run. The 
test, which lies about mid-way between 
the Southwest Antioch field 342 miles to 
the northwest and the Katie pool 412 miles 
to the southeast, suggests the possibility 
of production’s being continuous between 
the Katie and the Southwest Antioch 
fields. 

Carter Oil Co. 1 Emberlin, SE SE 31-2n- 
lw, northwest diagonal off-set to the 
Katie discovery well is preparing to run 
drill-stem test at 6,122 ft. in the same 
horizon as the discovery well. Carter 1 
Christian, SW SW 32-2n-lw, Garvin County, 
north off-set to the discovery, had show 
of oil at 5,160 ft. and is preparing to run 
drill-stem test between 5,160 and 5,200 ft. 
This is about 1,000 ft. above the present 
producing zones in the Katie pool. 

Pray and Bauman 1 Myers, NW NW 7- 
4n-3w is drilling at 9,899 ft., 70 ft. in first 
Bromide sand and has cut 40 ft. of stained 
sand. Same operators’ 1 Hinkle NW SW 
6-4n-3w had saturation in both Bois d’Arc 
and Chimneyhill, is now drilling in Sylvan 
below 9,016 ft. Their 1 Frankenberg, NW 
NE 7-4n-3w, had saturation in Chimney- 
hill, is now drilling in Sylvan below 8,803 ft. 

Deering Inc. 1 Howard, NW NW NE 15-5n- 
2w, on drill-stem test at 7,061-75 ft. recov- 
ered 240 ft. of oil cut mud with free 40° 
gravity oil on top, is now drilling below 
7,175 ft. Misener, topped at 7,148 ft. and 
Hunton at 7,152 ft., both showed oil stain- 
ing in cuttings. 


OKLAHOMA SUCCESSFUL WILDCAT 

Oklahoma County: Gulf Oil Corp. 1 Paul- 
ine, NE NE SW 23-14n-2w, gaged 1,520,- 
000 cu. ft. gas from Bartlesville at 5,638- 
43 ft.; Oswego 5,354 ft., Woodford 5,7ll 
ft,, Hunton 5,760 ft., Sylvan 5,841 ft, 
Viola 5,990 ft., Wilcox 6,073-97 ft., 2nd 
Wilcox 6,165 ft., TD 6,199 ft. 





OKLAHOMA WILDCAT FAILURES 

Beaver County: Gulf Oil Corp. 1 Stickler, 
SE SE NW 5-3n-2lecm, dry, TD 3,000 
ft., no tops reported. 

Comanche County: Albert Beck 1 Cramer, 
NE NE NE 10-1n-12w, dry, TD 840 ft. 
no tops reported. 

G. C. English 1 Coldren, SW NW NW 15- 
1s-13w, dry, TD 3,120 ft., Canyon 2,519 
ft., Granite Wash 2,620 ft. 

Cotton County: Harry Kahn et al 1 Rhodes, 
SW SW SW 28-l1s-9w, dry, TD 2,507 
ft., sand 2,221-34 ft. with a show of 
oil, limy sand 2,343-48 ft. 

R. G. Anderson 1 Stoner, NW NE SE 
13-2s-13w, dry, TD 1,297 ft., sand 1,140- 
56 ft. 

Bridwell Oil 1 Brown, C S/2 SW SE 21- 
3s-llw, dry, TD 1,625 ft., sand 1,552-58 
ft. with a show of oil. 

Houston Browers 1 C. L. Wolf, SE SE 
SW 21-3s-llw, dry, TD 1,602 ft. sand 
1,445-79 ft. with a show of oi] and 1,565- 
74 ft. 

Goza & Webb 1 Wilson, NE NE SW & 
4s-llw, dry, TD 1,660 ft., no tops re 
ported. 

Griffen & Barbre 1 Warren, SE SE SW 
28-4s-llw, dry, TD 2,009 ft., sand 1,200- 
05 ft. with a show of gas. 

E. P. Griffen 1 Gibson, NE SE SE 2- 
4s-l10w, dry, TD 1,810 ft., no tops re 
ported. ‘ 

Garvin County: M. B. Armer 1 Bolling, 
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Write, phone or wire Southern Mill when- 


ever you need oil field housing. 


STURDYBILT prefabricated, demountable 










houses, with complete building service 
make it easy for you to get the 
you need. One organization 
supervises plans, building, transporting 
and erection. One purchase order is all 
that is required to set your complete 
oil field histaiiien project into mo- 


tion, and follow it through to completion. 


© MANUFACTURERS OF SPECIAL MILLWORK: DISTRIBUTORS OF JOHNS-MANVILLE 
INSULATION, SIDING AND ROOFING SHINGLES; CURTIS WOODWORK 


SOUTHERN MILL & MANUFACTURING CO. 


e TULSA, OKLAHOMA ° 
Prefabricated, Demountable Houses 








STURDYBILT HOUSES COMPLY i TSSMAES IAL STANDARD CS125-45 
OF THE NATIONAL BUREAU OB FOR PREFABRICATED HOMES 
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SE NE NW 27-1n-lw, dry, TD 3,020 ft., 
no tops reported. 

Noble County: J. E. Trigg & J. R. Porter 
1 Shaw, SW SW NW 19-20n-lw, dry, 
TD 5,37i ft., lime 2,090-60 ft., Perry gas 
sand 2,225-60 ft., Layton 3,880-3,920 ft., 
Oswego 4,510 ft., Mississippian 4,272 ft., 
Woodford 5,149 ft., Sylvan 5,201 ft., 
Viola 5,233 ft., dense 5,282 ft., dolo- 
mite 5.295 ft., Wilcox 5,325 ft., green 
shale 5,355 ft. 


ILLINOIS 


Wayne County Test Hits in 
McClosky Deep Zone 


ATTOON.—J. W. Rudy 1 Hampton, 

SW NE NW 26-1s-5e, Wayne County, 
which was drilled to 3.178 ft., pumped 
160 bbl. of oil and 40 bbl. of water the 
first 24 hours and 134 bbl. of oil and 20 
bbl. of water the second 24 hours from a 
pay zone in the McClosky at 3.154-62 ft. 
Casing was set at 3.153 ft. The top of the 
McClosky was acidized with 1,000 gal. at 
3.101-03 ft. and tested dry. The deeper 
pay zone has not been acidized. The well 
is located 112 miles northeast of the 
Keenville pool. 

Wallace H. Wright 1 Walters, NE SW 
SE 19-7n-12w, in Crawford County, 
drilled to 1.821 ft. had Salem at 1.819 ft. 
After 500-gal. acid treatment, the well 
swabbed 212 bbl. of oil per hour and is 
now being put on the pump to test. 

S. Vanetis 1 Mahrenholz NW SW SE 
19-3n-10w, Lawrence County, drilled to 
1,904 ft., is a 190 bbl. pumper in the Mc- 
Closky lime. Casing was set at 1.900 ft. 
and well was plugged back to 1,890 ft. 
Rosiclare was logged at 1,854 ft. and 
McCiosky at 1.882-87 ft. 


ILLINOIS SUCCESSFUL WILDCATS 
Lawrence County: S. Vanetis 1 Mahren- 











LEGAL 


U. S. DEPARTMENT OF THE INTERIOR, 
Bureau of Lard Management, Washington 
25. D. C. Notice is hereby given that sealed 
bids will be received util 1 P.M., Wednes- 
day April 2. 1947, for SW14SW'%4 sec. 22, T. 
11 N., R. 20 W., S.B.M., 80 acres, situated 
within the known geologic stracture of the 
Wherler Ridge field, California. This land 
is offered to qualified bidders of the highest 
cash amount per acre as a bonus for the 
privilege of leasing the land under section 
17 of the leasing act of February 25, 1920 (41 
Stat. 437), 30 U.S.C. sec. 181) as amended. 
Royalties payable to the United States will 
be at the rate of 1242 per cent to 25 per cent 
for oil, and 12142 per cent to 16 2/3 per cent 
for gas, in accordance with Schedule B in 
the lease form. Each bidder must submit 
with the bid one-fifth of the amount bid 
in cash, or by certified check on a solvent 
bank, or by money order, made payable to 
the order of the Treasurer of the United 
States, and file the showing of qualifications 
to receive a lease, required under 43 CFR 
19242(b) and (c). The envelopes should be 
plainly marked, “Bid for lease, Wheeler 
Ridge field. California. Not to be opened 
before 1 P.M., April 2, 1947.” No bids re- 
ceived after the hour fixed herein for sub- 
mi bids will be considered. The remain- 
der the bonus and the annual rental at 
the rate of $1 per acre must be paid ard a 
cerporate surety bond in the sum of at 
least double the t of rental, but in no 
case less than $1000 nor more than $5000 
must be furnished by a successful bidder 
prior to the issua~ce of a lease. The depos- 
its of the other bidders will be returned 
upon acceptance of the successful bids. The 
successful bidder will be required to agree 
not to discriminate against any employee or 
applicant for empl) ent because of race, 
creed, color. or national origin, and to re- 
quire an identical provision to be included 
in all subcotracts. Bidders are warned 
against violation of section 59, U. S. Crimi- 
nal Code, approved March 4, 1909, prohibit- 
ing unlawful combination or intimidation of 
bidders. The richt is reserved to reject any 
and all bids. Fred W. Johnson, Director. 














holz, NW SW SE 19-3n-10w, TD 1,904 
ft.. PB 1,890 ft., pumped 190 bbl. oii 
from McClosky. Rosiclare 1,854 ft., 
McClosky 1,882-87 ft. 


ILLINOIS WILDCAT FAILURES 

Clay County: A. J. Hammer 1 Bothwell, 
SE SW NW 22-3n-6e, dry, TD 3,162 ft., 
Glen Dean 2,482 ft., Aux Vases 2,926 
ft., Ste. Genevieve 2,974 ft., and St. 
Louis 3,145 ft. 

Lawrence County: Paul Grathling 1 
French, SW SE SW 35-3n-l3w, dry, TD 
2,479 ft., Tar Springs 1,830 ft., Cypress 
2,172 ft., Ste. Genevieve 2,397 ft., and 
McClosky 2,434 ft. 

Richland County: Pure 1 Stephens, NW 
NW NW 33-5s-9e, dry, TD 3,236 ft., 
Glen Dean 2,555 ft., Ste. Genevieve 
3,136 ft., and McClosky 3,220 ft. 

Shelby County: O. A. Ried 1 Drain, SE SE 
SE 16-10n-le, dry, TD 1,765 ft., 7-in. 1,673 
ft., Benoist 1,500 ft., Renault 1,6.0 ft., 
and Ste. Genevieve 1,685 ft. 


CALIFORNIA 





New Strike Southwest of 
Raisin City Field 


OS ANGELES.—Superior Oil Co.’s 55 
Hackala in 32+15s-17e, 4 miles southwest 
of the Raisin City field in Fresno County, 
is a new discovery. On a test of perforated 
interval 17,020-34 ft.. the well flowed 120 
bbl. of 28.4° gravity clean oil. Superior 
had drilled three dry holes before making 
its discovery. This is the sixth of a cluster 
of fields discovered in this part of the 
county since 1941, Raisin City, Helm, 
Riverdale, Burrell, and Lanare. These fields 
follow a southeast-northwest trend. If this 
holds true of the present discovery the 
productive area is likely to be small as 
two dry holes were drilled less than a mile 
away in both directions. 

A new pay discovery was chalked up in 
the McDonald Anticline field of Kern 
County when Honolulu-Wilshire 1 Layman, 
an easterly outpost test was brought on 
production at 1,175-1,210 ft. from the button 
bed horizon, an upper -member in the 
Temblor in Kern County. The well was 
completed flowing 205 bbl. of 17.8° gravity 
oil through a 24/64-in. choke. 

An 11,000-acre lease on property of the 


‘Kern County Land Co., a few miles south 


of the Wheeler Ridge field has been taken 
by Independent Exploration Co., which 
will drill a wildcat in 10-10s-20w. The big 
lease runs 4 miles northwest and 2 miles 
southeast from this location. The Grape- 
vine-Tejon oil field is about 4 miles north- 
east. Bandini Petroleum Co. is jointly in- 
terested in the play. 

A new fault block discovery in the 
Sharktooth area of the Round Mountain 
field in Kern County has been made by 
Morton and Kohlbush, 1 Alma in 15-28s-28°, 
which was completed on the pump for 168 
bbl. of 12° gravity oil, 15 per cent cut. 
Water content is showing a tendency to 
increase. Production is coming from the 
Vedder formation which was topped at 
2,715 ft. Total depth is 2,746 ft. 

Pacific Western Oil Corp. has failed to 
recover drill pipe fish from its 1 National 
Royalties deep test in 5-26s-22e. A full 
string of pipe is stuck in the hole. Cuts 
were made at 16,315, 12,317, and 12,282 ft., 
but crew could not pull the fish. This 
well, which held the world’s depth record 
for a time at 16,668 ft., was drilled without 
a fishing job until that point was reached. 

In Ventura County, near the seacoast, 


Standard of California is preparing to- 


abandon its deep test, 2 McGrath in 26-2n- 
23w near Montalvo. The well, which was 
drilled to 11,505 ft., has been plugged back 
to 8,750 ft. and before quitting the opera- 
tion Standard will test showings above the 
plug. 


Another wildcat abandonment in the 
Coastal District is Honolulu Oil Corp.'s 1 
Signal-Bates in 36-4n-25w, 3 miles north- 
west of the Rincon field. Total depth is 
6,381 ft. 

New locations last week totaled 37 as com- 
pared to 63 the previous week. New loca- 
tions this year to date, however, are run- 
ning well ahead of the same period a year 
ago. 


CALIFORNIA SUCCESSFUL WILDCATS 


Kern County, Cymric area: Superior Oil Co. 
1 L. & B., 20-29s-2le, flowed 312 bbl. 
per day, 0.1 per cent water cut, 20.3° 
gravity, top Carneros 2,877 ft. TD 
2,925 ft. 

McDonald Anticline area: Honolulu Oi] 
Corp. 1 Honolulu-Wilshire-Layman, 18- 
28s-20e, flowed 205 bbl. per day through 
14/64-in. choke, 1.2 per cent cut, 17.8° 
gravity, TD 2,213 ft. 


CALIFORNIA WILDCAT FAILURES 
Kern County, McKittrick area: Tide Water 
Associated Oil Co. 5-32 Midway-Mc- 
Kittrick, 32-30s-22e, dry, TD 7,230 ft. 
North Belridge area: Casner and Bentz 1 
Osmont, 3-27s-20e, dry, TD 2,592 ft. 


East Texas Pressure Down 


AUSTIN.—Bottom-hole pressure in 
East Texas field declined 0.73 lb. 
per 1,000,000 bbl. produced, based on 
a weighted average, for the month 
of February, according to the Texas 
Railroad Commission. The commis- 
sion said water injection had been 
stepped up 33,352 bbl. daily but the 
full effect of the additional water 
flood will not be apparent before 
another month or two. 








LEGAL 
NOTICE TO BIDDERS FOR A SUPPLY OF 
NATURAL GAS 


The Board of Directors for Utilities of the 
Department of Public Utilities of the City 
of Indianapolis, a municipal corporation of 
the State of Indiana, doing business as Citi- 
zens Gas and Coke Utility, hereinafter 
called the Utility, will on or before May 
10, 1947, at 12 O’clock noon, Central Stand- 
ard Time, receive at its office, 49 South 
Pennsylvania Street, Indianapolis 9, Indiana, 
sealed bids for furnishing a supply of nat- 
ural gas for mixing purposes at a schedule 
of prices to be outlined in the bid. The 
Utility has prepared a form of contract 
which may be inspected at its said office at 
any time subsequent to March 10, 1947 and 
prior to the date of receipt of bids, which 
contract it proposes to execute with the 
successful bidder. The contract will run for 
a period of twenty years from the date of 
first delivery which is to be on or about 
July 1, 1948. The estimated requirements of 
the Utility are set forth in the contract. 

Bidder must submit a statement of its 
ability to meet the requirements of the 
Utility as set out in the proposed contract 
and must likewise submit rate schedules for 
the gas which it proposes to sell under the 
terms and conditions as set out in the con- 
tract. The Utility recognizes that the ability 
of any bidder to deliver gas to it is depend- 
ent upon the issuance to such bidder of a 
certificate of public convenience and neces- 
sity by the Federal Power Commission. The 
Utility will undertake to support the appli- 
cation to the Federal Power Commission of 
the successful bidder for such certificate, 
which application the successful bidder 
agrees to make as soon as reasonably pos- 
sible after being notified of the acceptance 
of his bid. 

The Utility proposes to award the contract 
to the successful bidder on or before June 
10, 1947. It reserves the right to waive any 
informality in any bid, to accept the pro- 
posal which in its judgment is the best bid, 
or to reject any or all bids. 

Board of Directors for Utilities of the 
Department of Public Utilities of the City of 
Indianapolis, a Municipal Corporation of the 
State of Indiana, Doing Business as Citizens 
Gas and Coke Utility. 

By THOS. L: KEMP, General Manager. 
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This serviceable American-built tandem platform 
trailer was developed by our engineering staff 
with the cooperation of hauling contractors and 
producers throughout the industry. It’s sturdily- 
built to meet the most rugged hauling tests . . . 
designed and constructed from the standpoints of 


BODY and TRAILER INC. 


NORTH LITTLE, ROCK ARK. MAIN OFFICE - OKLAHOMA CITY AMARILLO, TEXAS 
3131- EAST BROADWAY 1500 EXCHANGE AVENUE 740 NORTH GRAND 





HERE’S AN OIL FIELD TRAILER WITH STAMINA! 
a 


endurance, versatility and economical operation. 
The model S-F 42-T shown above is only one of a 
complete line of oil field platform and pole 
trailers—both single axle and tandem models in 
lengths to suit your needs. Talk over your trailer 
requirements with us today for early delivery. 








WRITE 
FOR THIS 
CATALOG 


SPRAY 
NOZZLES 


to improve operations... 
to lower your costs 


A highly specialized engineering experience is at your 
service, when you call upon Spraying Systems to solve 
your spray nozzle problems. Spraying Systems Spray 
Nozzles provide design for top spraying efficiency... 
plus a range of sizes totalling thousands of standard noz- 
zles for exact selection in terms of capacity and spray 
characteristics. Write for your copy of Catalog No. 22 
for all the facts. 


SPRAYING SYSTEMS CO. 


4021-3 Wes! '\oke Street e Chicago 24, Illinois 











Angle Type 
WHIRLJET 





Asan added service Spraying Systems supplies 
many special body desi or I in- 
stallation requirements. For example, the 
WHIRLJET spray nozzle shown here pro- 
duces a standard WHIRLJET hollow cone 


é y spray... but it is built for special installation 

fe where pipe connection must be parallel to 

direction of spray. Whatever your require- 

: ments, you are invited to make Spraying 
SST ESTEREGES SESE 


Systems your source. 





SPECIALISTS IN SPRAY NOZZLE DESIGN AND MANUFACTURE 
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Get EASTERN to 
clean your tanks* 
freeing them of 
bottom sediment, 
sludge, etc., ... 
increasing their 
storage capacity 
without the in- 
vestment of 
new construc- 
tion. 


*Crude, Product, Ethyl 
(deleading & gas freeing) 


EASTERN TANK CLEANING SERVICE can pay for itself 
by reclaiming the sludge removed from tank bottoms . . , 
Eastern crews are highly skilled in their work and have 
all the equipment required, including patented vacuum 
pumps, portable steam plants, etc., they operate in ac- 
cordance with the strictest safety rules and provide 
insurance coverage for property damage, public liability, 
etc., ... . an all inclusive Tank Cleaning Service being 
utilized by many leading oil companies . . . names on 
request. 


GET YOUR STORAGE TANKS CLEANED BY 


EASTERN TANK SERVICE INC. 


MAXIME H. FURLAUD, Pres 
127 WEST 52nd ST... NEW YORK 19, WN. Y. 






































LURIA, STANDARD, BUILDINGS 
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Luria Standard Buildings are permanent individual requirements, thereby eliminat- 
structures designed for maximum utility ing the expense of special engineering 
ond flexibility. Large door openings, and gaining the benefit of production line 
ample eave height and unobstructed economy. Simplicity of design featuring 
clearance to the rafters make these build- prefabricated frames of structural steel, 
ings adaptable for innumerable uses. Tho insures easy handling and economical 
unit system of expansion both in width eroction. aii em 
and length combined with a choice in < 
location of doors and sash provide unlim- 
ited variation in size and arrangement. “— 
These features provide selection ofcom- [~~ 
binations that are calculated to meet most | 

Sl 
UNIT WIDTHS - 40’ TO 100° =. 


LENGTH ADJUSTABLE IN INCREMENTS OF 20’ 


CLEARANCE AT EAVES - 12° TO 20° wy 
WRITE FOR COMPLETE SPECIFICATIONS AND PRICES lis 


LURIA ENGINEERING CORPORATION 

































PUMPS ror GASOLINE on CRUDE 


— 


y CHAMBER SS 


CEUThIFvCHh - 





WAYNE PUMP CO., Type 598, Latest Model Self Priming Centrifugal 
525 GPM at 30 Ibs. — 6” Fittings. Built-in vacuum pump for rapid priming 
and vapor elimination. Will not air-bind. Ideal for tank stripping and 
transfer lines. Complete with Wisconsin gasoline power unit, strainer and 
connections. New in original tight boxes. If you wish, change to electric 
motor. These $1100 outfits will be sold for $700. immediate shipment. 


me 


R. Baggaley, 515 So. Aiken Ave., Pittsburgh 6, Pa. 


























ALM.E. Digests 


(Continued from page 145) 
ered in the field separator is sold at high 


| gravity crude prices whereas the conden- 


sate recovered in the recovery plait is 
fractionated and sold as liquefied petro- 
leum gas, gasoline, kerosene and heavier 
condensate at a price substantially higher 
than the price of crude oil. 


Phase Behavior in the Methane- 
Ethane-n-Pentane System 


G. W. BILLMAN, B. H. SAGE and W. N. 
LACEY, California Institute of Technol- 
ogy, Pasadena. 


HE phase behavior of many of the bi- 

nary systems containing paraffin hy- 
drocarbon components from _ methane 
through n-pentane has been investigated 
during recent years. In addition the com- 
positions of the coexisting phases in mix- 
tures of crude oil and ratural gas have 
been studied. However, these results do 
not establish the influence of the nature 
and amount of the other substances mak- 
ing up a multicomponent system upon the 
gas-liquid equilibrium constant of any one 
component. A_ preliminary correlation on 
the basis of values for binary systems was 
made utilizing such experimental infor- 
mation as was available. However, there is 
need for much additional information re- 
garding behavior in systems containing 
more than two components. 


This study indicates that at 100° F. the 
critical pressures of all ternary mixtures 
of methane, ethane, and n-pentane are low- 
er than the critical pressure of the methane- 
n-pentane system at this temperature. This 
behavior is similar to that which has been 
found for other ternary mixtures of hy- 
drocarbons so far investigated. The gas- 
liquid equilibrium constant of each com- 
ponent is markedly influenced by the 
nature and amount of other components 
present. The influence persists to pressures 
well below 500 psia., particularly in the 
case of the lighter components. This work 
serves further to emphasize the fact that 
the so-called “equilibrium constant” is a 
function of the state of the system rather 
than a function only of pressure and tem- 
perature for systems in which the com- 
ponents differ markedly from one another 
in regard to pertinent physical properties. 

Because of the inherent complexity of 
the state of a heterogeneous multicom- 
ponent mixture, some difficulties are to 
be expected in obtaining general correla- 
tions of equilibrium constants for the 
lighter hydrocarbons in such systems. Since 
the chemical potential of a component in 
a phase is a function of the state only of 
that phase, rather than that of the system 
as a whole, its use offers somewhat better 
promise for purposes of generalization. 
However, insufficient information is as yet 
available to permit serious attempt to ob- 
tain accurate correlations. 


Preventing Corrosion in 
Gas Condensate Wells 


P. L. MENAUL and P. P. SPAFFORD, 
Stanolind Oil & Gas Co. 


os view of the great economic importance 
of condensate-well corrosion, an inves- 
tigation as to the causative agent of this 
type of corrosion and the development of 
a method or methods of combating this 
problem were undertaken at the research 
department laboratory of Stanolind Oil & 
Gas Co. The cause of condensate-well cor- 
rosion had remained undiscovered and it 
was not until organic acids of the acetic 
acid series were discovered to be the 
causative agent, that remedial measures 
could be developed. The results of these 
early investigations were reported. 

The laboratory investigation proved or- 
ganic acids to be the primary factor con- 
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tributing to condensate well corrosion and 
with others correlation was found between 
the organic acid content of condensate 
water and the observed corrosion in wells. 
Most condensate wells subject to organic 
acid corrosion are situated within 100 miles 
of the Gulf Coast. It is a matter of in- 
terest that a relatively high content of 
organic acids, 432 p.p.m., was found in a 
corrosive distillate type of well in the 
Waldon field, Colorado. The _ corrosive 
agent being identified, laboratory research 
was undertaken to develop a _ remedial 
treatment. 

Following the laboratory experiments, a 
field trial was started with ammonium 
hydroxide. Such favorable results were ob- 
tained that additional wells were placed un- 
der treatment until at present, eight of the 
company’s formerly corrosive gas conden- 
sate wells are being treated successfully 
with ammonia. 

It will be noted that the iron content 
of the produced water from the eight 
treated wells has been reduced substan- 


tially to zero which proves that corrosion 
is being effectively stopped. The quantity 
of ammonium hydroxide used to treat eac.. 
well daily varies from 1 qt. to 1 gal. 


Advantages of Brines in 
Secondary Recovery of 
Petroleum by Water Flooding 


RICHARD V. HUGHES and RUDOLF J. 
PFISTER, Pennsylvania Grade Crude Oil 
Association, Bradford, Pa. 


HE necessity for getting more water 
5 yell sand of low permeability in any 
secondary-recovery water-flood operation 
in order to recover all the available oil 
always has been a major problem. In the 
early days of water flooding the addition 
of soda ash and caustic soda to fresh in- 
put waters was recommended and tried 
without success in the Bradford field. The 
most frequent difficulty was sand plug- 


ging. The use of natural and artificial! 
brines often has been suggested for water 
flooding, in the belief that laboratory ob- 
servations of decreasing fresh-water 
throughput rates in measuring water per- 
meabilities of consolidated sand cores 
might be partially explained by swelling 
of clays. 


A review of available literature bearing 
on the subject and related laboratory ex- 
periments are presented herein, offering an 
explanation for failure in use of soda ash 
and caustic soda waters and supporting 
the recent concept that every water used 
for input purposes in the secondary re- 
covery of oil should possess such physical 
and chemical characteristics as to keep the 
clay content of the producing sands in a 
permanently flocculated condition. Pro- 
duced brines meet this requirement. Their 
use is recommended as a means of in- 
creasing intake rates of tight sands and 
oil recoveries, as a solution to brine-dis- 
posal problems, and as a means of con- 
serving a natural resource. 
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—PLENTY TOUGH— 





© Ample Power } GAS 


® Strongest Steels 
® Proved Design 


EASY TO HANDLE— 


® Proper Balance . 
® Simplified Steering 


® Wide Graduated 
Speed Range 


THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR 


AVENUE 


CLEVELAND FF 


OHIO 






















We Service Only Drilling Wells and 





Industrial Accounts 





Fails City, Neb.. . 807 

Stockton, Kans. . 335 
Great Bend, Kans. 1555 
Liberal, Kans. 1386-L 
Seminole, Okla., 1901 
Shawnee, Okla. 
Tulsa, Okla. 3-6143 
Hobbs, N. M. 275-R 


KY. HMhisen Ce. 


Offices, Tulsa, Okla. 
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PENBERTHY 


“REFLEX”? 
WATER GAGE SET 


Among the 



























For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 


unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 
This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 
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PENBERTHY INJECTOR CO. 


DETROIT, MICH. wi ge Ea 






















| | FITLER 
LUBRICORE 


There is but one genuine 
“LUBRICORE” Self -Lubricat- 
ing Rope made and placed 
on the market by FITLER, pat- 
ented by FITLER and easily 
identified as a FITLER prod- 
uct by the Self-Lubricating 
“Green Yarn Center.” 


Insist on “LUBRICORE” — 
Beware of imitations — Don’t 
accept substitutes. Ask for 
“LUBRICORE,” the Self-Lubri- 
cating Green Yarn Center 
Pure Manila Rope made by 
FITLER. 





* 


THE EDWIN H. FITLER CO. 


PHILADELPHIA 24, PA. 


Manufacturers of Quality Rope 
Since 1804 






















Texola Drilling Co. will drill a 
wildeat in Lincoln County, Okla- 
homa, 6 miles north of Chandler. The 
test, located in NE NE NE 5-15n-4e, 
is the 1 Summers. 


Northern Development Co., Edmon- 
ton, Alta., is finishing Lyons 3, LSD 7, 
35-48-28w3 in the Saskatchewan 
portion of the Lloydminster field. 


Meredith, Clegg & Hunt, Houston, 
have set 10%4-in. surface casing at 
2,700 ft. on a 10,000-ft. contract for 
Sinclair Prairie Oil Co., on its 1 War- 
schak Unit in the Frelsburg area of 
Colorado County, Texas. 


Commoil Drilling Co., Calgary, 
Alta., has secured contract for the 
drilling for Highwood-Sarcee Oils of 
Highwood-Lloyd 1, LSD 11, 13-48-28- 
w3 in the Saskatchewan section of 
the Lloydminster field. The well off- 
sets D.B. 1 with 20,000,000 cu. ft gas 
and estimated 100 bbl. oil production. 


Duncan Drilling Co., Big Spring, 
Tex., has filed application to drill its 
1 L. M. Newton, a 3,500-ft. wildcat 
in northwest Howard County, Texas, 
about 9 miles northwest of Big Spring. 
The well will be dug with combina- 
tion tools. 


Sam L. Tennant Drilling Co., Black- 
well, Okla., is moving in rotary tools 
140 ft. east of the old Blankenship 
well for a Bartlesville test in SW 


Crew of Coats & Hearrell Drilling Co., at the Humble Oil & Refining Co. 13 B. F. Allen. 
which was recently completed in Hawkins, Tex. The men are J. F. Walker: W. W. Tillery: 
Earl Lake; Clyde Medlin; J. M. Thomas; G. F. Hughes; Roy Lockett; Hiram McKnight: 
T. C. Roberts; H. C. Dunbar: Otto Dentsch, driller; H. R. Holder, driller: H. J. Davis, driller: 
and R. E. Thacker, tool pusher 


Drilling Contractors 





17-27n-2e, Kay County, Oklahoma, 
for Oklahoma Exploration Co. of 
Tulsa. 


Zephyr Drilling Co. and W. A. De- 
laney, Jr., have surveyed location for 
a possible 6,300-ft. test 2% miles 
southeast of the Katie pool in Gar- 
vin County, Oklahoma. The well, the 
1 Simpson, in SW SE SE 9-1n-1lw, 
was scheduled to get under day at 
once. 


Bennett & Roberts have the drill- 
ing contract on the El Dorado Refin- 
ing Co. 1 Stauffer, in NW NW SE 
5-19-le, a wildcat 5 miles northwest 
of the Lehigh pool in Marion Coun- 
ty, Kansas. Tools were below 1,600 ft. 












STANDCO BRAKE LINING 


Is the drillers best friend because 
it makes the easiest brake known 
and “feeds off evenly while drill- 
ing.” It never scores brake rims. 
See pages 3608-3613, Composite 
Catalog. 


Standco Brake Lining Co. 
HOUSTON 
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MR. DRILLER: — 


Your Drilling Mud 
Requirements at — 


MUD PRODUCTS’ STORES 


e Aquagel e Jelflake 
e Baroid. e@ Cotton Seed Hulls 
e Zeogel e@ Caustic Soda 
e Impermex @ Quebracho 
e Fibertex e@ Soda Ash 
and 


Drilling Mud Testing Equipment 
Mid-Continent “MUDerator” 
Baroid Drill Pipe Wipers 





WAREHOUSES 


Kansas—Great Bend, Garden City, Ulysses and 
Liberal. 

Oklahoma—Duncan, Pauls Valley, Lindsay and 
Vici. 


Mud Products, Inc. 


Drilling Muds and Chemicals 
PHILTOWER BLDG., TULSA 3, OKLA. 














TYPE “A” WORK BENCHES 





: Sea. 


REDUCE DRILLING EXPENSES 


These all-steel, all-welded benches provide a 
convenient place for all hand tools on the rig. 
They save drilling dollars by reducing loss and 
damage of tools and by saving time ordinarily 
spent in looking for misplaced tools. 

Six big drawers and a rag bin provide stor- 
age space for all the tools on your rig. Draw- 
ers are weatherproof and mounted on rollers 
for easy operation. 

Owen Work Benches are sold through all 
supply stores and distributed in California by 
Howard Supply Co. Order one for each rig you 
Operate . . . they’re available for im- 
mediate delivery. 


OWEN TOOL COMPANY 


ROUTE @ Box 800-8 V.2-434) 


HOUSTON TEXAS 
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Woods Drilling Co., Ardmore, Okla., 
has staked location for its 1 Duke, in 
SE NW NW 5-5s-lw, Carter County, 
Oklahoma. 


Keyes Drilling Co. and Tom Allen 
have staked location for their 1 
Chronister, in SE SE SE 35-20s-7w, 
Rice County, Kansas. 


Commonwealth Drilling Co., Cal- 
gary, Alta., has contract for Commoil 
Lloyd 4, LSD 11, 10-50-l1w4, recently 
spudded in the northwest extension 
of the Lloydminster field. 


Aggas Drilling Co. is drilling con- 
tractor on the R. M. Shaw, A. R. 
Thompson, and K. W. Kilpatrick 1 
Breeding, in NW SW NE 12-7n-8e, 
Hughes County, Oklahoma. Cellar 
and pits are being dug for what will 
be a Booch sand test. The operators 
have been operating for several years 
in Illinois with headquarters in Mat- 
toon. 


Shaw Petroleums, Lloydminster, 
Alta., has contract for West End 1, 
LSD 15, 11-50-2w3, an important out- 
post test in the northwest end of the 
Lloydminster field. 


Regent Drilling Co., of Calgary, 
Alta., has the contract for two tests 
to be drilled for the G. & L. Syndi- 
cate in the Alberta end of the Lloyd- 
minster field, G. & L. 1 being in SW% 
2-50-1w4. 


Bauman Drilling Co. and R. L. 
Bauman, Dallas, are said to be nego- 
tiating to sell part of their interests 
in McClain and Garvin counties, 
Oklahoma, to Aurora Refining Co., 
Detroit. Consideration is reported to 
be $120,000 cash and $90,000 out of 
oil. One of the terms of the deal is 
that Aurora would acquire one-third 
interest in the drilling company plus 
the same interest in three-sixteenths 
of the working interest and approxi- 
mately 125 acres of overriding roy- 
alty now owned by the Bauman in- 
terests. 


U. S. Gasoline, Lube-Oil Tax 
Revenue Continues Gain 


Federal internal- revenue collec- 
tions from lubricating oils and gaso- 
line during January greatly exceeded 
that of January a year ago while 
collections from the tax on oil trans- 
portation by pipe line showed a drop. 

The lubricating-oil tax yielded $5,- 
432,235.79 in taxes during January, 
compared with $4,187,535.72 in Jan- 
uary a year ago; the gasoline tax 
yielded $34,832,332.20, against $25,- 
495,456.59; while revenue from pipe- 
line transportation dropped from $1,- 
355,200.90 in January 1946 to $909,- 
094.97 in the same month this year. 


“AA” ELEVATORS 
ARE REALLY BALANCED 


By incorporating a newly devised roller type 
balancing cam in BJ “AA” Elevators the 
work of the derrick man is made much eas- 
ier. Rated at 300 tons, with a safety factor of 
four to one, this elevator is made of high 
alloy steel—fully heat treated—flame hard- 
ened on the top bore to minimize upsetting 
—and is equipped with an unusually sturdy 
latch. Ask the BJ man or your supplier. 
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BYRON JACKSON CO. 











 OILWELL 
CORDAGE 


Especially designed for 
Oilfield needs 


Drilling Cable 
Bull Rope 


Cat Line 
Spinning Rope, ete. 
Manufactured by 


TUBBS 


CORDAGE COMPANY 


San Francisco 


Distributed by 


B-thlehem Supply Co. 
(Mid-Continent and California) 


Allied Supply Co. Clarke-Wall, Ine. 
Hickey Pipe & Supply Co. 










































Pittsburgh Veteran 
Manages Three 
Companies 


A VETERAN in the oil industry is 
James R. Wylie, Jr., vice presi- 

dent and general manager of three 

Pittsburgh oil and gas companies. 

Wylie, whose graduation from Dart- 
mouth College was delayed until 1919 
by service in the Army Air Force 
during the World War 1, entered the 
oil business 2 years later upon re- 
ceiving a master’s degree from the 
School of Mines of the University of 
Pittsburgh. 

From 1921 to 1925 he was engaged 
in the examination of oil and gas 
properties and oil and gas reserve 
studies for depletion and depreciation 
calculations. 

Since 1926 he has been a partner 
in the firm of Huntley & Huntley, pe- 
troleum geologists and engineers, in 
the examination and appraisal of oil 
and gas properties for revaluation, 
purchase, sale, tax, and other pur- 
poses in the United States, Mexico, 
Canada, and Newfoundland. 

For 4 years during World War 2 
he was director of production in Dis- 
trict 1 for the Petroleum Adminis- 
tration for War. 

Since July 1946 he has been vice 
president and general manager of 
Benedum-Trees Oil Co., Hiawatha 
Oil & Gas Co., and Penn-Ohio Gas 
Co., all in Pittsburgh. 


M. R. MacArthur, Phillips Petro- 
leum Co., has been elected president 
of the Denver Petroleum Engineers 
Club. Other new officers are K. B. 
Lindsey, The Texas Co., first vice 
president; C. L. Bainter. National 
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PERSONALS 


Supply Co., second vice president; 
and T. E. Power, Eastman Oil Well 
Survey Co., secretary-treasurer. 


F. D. Thomas, a member of the 
comptroller’s staff of General Petro- 
leum Corp., has been named assistant 
to the comptroller of the Socony- 
Vacuum Oil Co. of Venezuela at Ca- 
racas. 


H. Smith Clark, chief geologist, 
southern division, Sinclair Prairie Oil 
Co. at Fort Worth for the past 20 
years, has resigned and will open a 
consulting office in Fort Worth. 


Ed Downing, assistant division su- 


perintendent of the Gulf Coast divi- 


sion for Magnolia Petroleum Co., has 
been transferred to Dallas as assist- 
ant general production superintend- 
ent. In other moves, F. R. Corbell, 
Alice district superintendent, has 
been transferred to Houston as as- 
sistant division superintendent, and 
C. E. Taylor, Brownfield district su- 
perintendent, has replaced F. R. Cor- 
bell in the Alice district. 


S. F. Shaw, San Antonio, Tex., gas- 


lift engineer, recently was guest 
speaker before the Petroleum Engi- 
neering Club of Texas A. & M. Col- 
lege, an affiliated student chapter of 
the American Institute of Mining and 
Metallurgical Engineers. 


Lee C. Lamar, division geologist for 
Carter Oil Co. at Mattoon, Ill, has 
been transferred to Tulsa. Other re- 
cent Carter transfers include Robert 
L. Craig, gravity-meter party chief, 
overseas section, to the research lab- 
oratory, Tulsa, as research engineer; 
William A. Crutcher, acting central- 
division chief scout, Tulsa, to divi- 
sion chief scout, Billings, Mont.; and 
Harold S. Miller, assistant seismo- 
graph operator, Greenville, Miss., to 
the geophysical shop in Tulsa. 


Dale I. Watkins, supervising engi- 
neer in the local engineering depart- 
ment in the Bayway Refinery of 
Standard Oil Co. of New Jersey, has 
been named associate chief engineer 
under the company’s executive-devel- 
opment program. Edward J. Tierney, 
assistant engineer, has been named 
maintenance engineer in the regional 
engineering department; and J. F. 
O'Malley has been named chief plan- 
ner in charge of the newly organized 
long-range planning group of the 
regional engineering department. 


John G. Pew, vice president in 
charge of production of Sun Oil Co., 
has been elected to the board of di- 
rectors of General Crude Oil Co. 


Alex Voorhies, Jr., has been named 
director of the Esso Laboratories in 
Baton Rouge, La., to succeed Dr. Cecil 
L. Brown, who resigned in February 
to become a member of the research 
and development coordination group 
of Standard Oil Development Co. Dr. 
R. W. Richardson has been appointed 
associate director and Dr. R. W. 
Krebs, assistant director of the Esso 
Laboratories. 


Guy S. Mitchell, 
chief chemist of 
Lion Oil Co., El 
Dorado, Ark., has 
been elected chair- 
man of the Ark- 
La-Tex section of 
the American 
Chemical Society. 
He succeeds Dr. 
John B. Entrikin, 
head of the science 
department of 
Centenary College, Shreveport, who 
was named to the society’s National 
Council. Dave N. Barrow, assistant 
superintendent of the natural-gaso- 
line department of Arkansas Fuel Oil 
Co., Shreveport, was chosen vice 
chairman, and A. W. Trusty, Arkan- 
sas Fuel Co. chief chemist, secretary- 
treasurer. Named directors of the sec- 
tion are: James R. Cox, president of 
the James R. Cox Co., Shreveport; 
J. B. Leftwich, chief chemist of the 
Silas Mason Co., Minden, La., and 
Ruth Evans, senior chemist of Lion 
Oil. 


G. S. MITCHELL 


Robert Williams has been appoint- 
ed assistant head of the process-engi- 
neering department of the Louisiana 
Division of Standard Oil Co. of New 
Jersey. Dana Singer has been named 
head of the process-design group. 


Dr. R. R. Sayers, director of the 
Bureau of Mines for the past 7 years, 
will return at the end of March to 
the United States Public Health Serv- 
ice, from which he was detailed to 
the Department of the Interior. He 
will be succeeded by James Boyd. 
dean of the Colorado School of Mines. 
Prior to his present service with the 
bureau, Dr. Sayers served from 1917 
to 1933 as chief surgeon and chief 
of the health and safety branch of 
the Bureau of Mines. 
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John Suman, vice president and a 
director of Standard Oil Co. (N. J.), 
is now in the Middle East where he 
is expected to visit Iran, Iraq, Saudi 
Arabia, and Palestine before his re- 
turn to the United States. Mrs. Su- 
man accompanied him. 


George M. McNulty is now tech- 
nical coordinator for the white oil 
division of Bayway refinery of Stand- 
ard Oil Co. of New Jersey. He suc- 
ceeded Vernon F. Beyer. 


Paul Dobbertin, shift foreman in 
the crude-still department of the 
light-oils division at the Whiting re- 
finery of Standard Oil Co. (Ind.), has 
been named night superintendent of 
the light-oils division. He succeeds 
Walter S. Parker, who is retiring after 
55 years of service at the refinery. 


Frank Willibrand, division super- 
intendent in Oklahoma City for Sohio 
Petroleum Co., has returned from a 
trip to Venezuela where he inspected 
drilling operations being conducted 
by Sohio and Barnsdall Oil Co. 


Aubrey Keif, chairman of The Tex- 
as Co.’s aviation division, has been 
named chairman of the American Pe- 
troleum Industries Committee’s avia- 
tion advisory committee. Other offi- 
cers are: L. A. Henry, Standard Oil 
Co. (Ind.), vice chairman, and A. T. 
Hapke, A.P.I.C. secretary. Keif, who 
succeeds E. J. Burkhardt, Standard 
Oil Co. of Ohio, for many years has 
been active in flight research of avia- 
tion petroleum products. 


William M. Kellner has been named 
refinery night superintendent at the 
Bayonne, N. J., refinery of Tide Water 
Associated Oil Co. He fills a vacanacy 
caused by the retirement of James 
O'Neil. Kellner’s service at the refin- 
ery began in 1916 in the filter plant. 
He became an engineer in 1921 and 
in 1945 a shift foreman in the process 
department. In another change at the 
tefinery, Bernard E. Woods has been 
promoted and transferred to the proc- 
ess department to serve as a shift 
foreman. 


Charles M. Reading, former assist- 
ant engineer of construction of Gen- 
eral Petroleum Corp., has been pro- 
Moted to assistant manager of the 
engineering department. The promo- 
tion of Turner C. Smith from inspec- 
tion engineer to chief structural en- 
gineer for the company also has been 
announced. In General Petroleum’s 
laboratories department, R. A. Baker 

been advanced from general su- 
Perintendent of laboratories to as- 
sistant manager of laboratories; H. A. 
Mason, from superintendent of labo- 
ratories at Torrance to assistant to 
the manager of laboratories; John 
d from. assistant foreman; 
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Vernon control laboratory, to fore- 
man; and R. D. Fisher, from foreman, 
Vernon control laboratory to super- 
intendent of laboratories at Torrance. 


H. Smith Clark, Fort Worth, chief 
geologist for Sinclair Prairie Oil Co.’s 
southern division, has resigned, ef- 
fective April 1, to do consulting work. 
Clark has been with Sinclair Prairrie 
for 20 years. 


Eogene L. Ames, former executive 
vice president of Gilcrease Oil Co., 
was elected president of the company 
at a recent meeting of the board of 
directors. Thomas Gilcrease, retiring 
president, was named chairman of the 


board. Other officers elected were:. 


Lester Whipple, vice president; Thom- 
as Gilcrease, Jr., secretary; Barton 
Gilcrease, treasurer; Miss Evelyn 
Britain, assistant secretary; and C. A. 
Solt, auditor. The company, which 
maintains headquarters in San An- 
tonio, operates in Texas, Oklahoma, 
and Kansas. 


Austin P. Cupit, senior engineer, 
engineering, at the Wilmington, Calif., 
refinery of Shell Oil Co., Inc., has 
been made senior engineer, develop- 
ment, at the company’s head office 
in San Francisco. Personnel changes 
in Shell’s West Coast production de- 
partment include: Fred E. Hummel, 
mechanical engineer, Long Beach, 
Los Angeles basin division, to Bak- 
ersfield in the San Joaquin division; 
Elmer Price, drilling foreman, from 
Ventura in the coastal division, to 
Bakersfield; and Roy Robinson, drill- 
ing foreman, Sacramento in the San 
Joaquin division, to Bakersfield. In 
Shell Chemical Corp., personnel 
changes include: N. H. McKay, tech- 
nical assistant at Dominguez, to as- 
sistant department manager; C. H. 
Plomteaux, Jr., assistant department 
manager at Houston, to department 
manager; and V. M. Wilson, senior 
technologist at Houston to assistant 
chief technologist. 






































Wayne R. Bright, junior engineer, 
Stanolind Oil & Gas Co., has been 
transferred to Brownfield, Tex. 


David L. Dooley, Stanolind Oi] & 
Gas Co., has been elected chairman 
of the recently organized Oklahoma 
City section of the American Insti- 
tute of Mining and Metallurgical En- 
gineers. Other new officers are: Glenn 
Stearns, West Edmond Engineering 
Association, first vice chairman; Dan 
Howard, Oklahoma Corporation 
Commission, second vice chairman; 
and Robert J. Beams, Shell Oil Co., 
Inc., secretary-treasurer. E. C. Dahl- 
gren, Interstate Oil Compact Com- 
mission, and Phillip Montgomery, 
Halliburton Oil Well Cementing Co., 
were elected directors. 


Donald C. Sandy, laboratory em- 
ploye in the Pittsburgh Grease Works 
of Standard Oil Co. of Pennsylvania, 
has been transferred to the foreign 
refining coordination department of 
Standard Oil Co. (N. J.). 


James W. Kisling, Jr., geologist, has 
opened offices in the Palace Building 
in Tulsa. He is associated with W.C. 
Bednar, petroleum engineer. 


Orville Braden, assistant regional 
engineer and estimator in the Bay- 
onne refinery of Standard Oil Co. of 
New Jersey, has been named _ re- 
gional engineer and supervisor, suc- 
ceeding Edwin Leech, who recently 
retired. Thomas J. Hofgren has been 
named foreman in the carpenters de- 
partment in the same plant. 


Robert M. Shepardson is the new 
director of Standard Oil Development 
Co.’s process division at the Bayway 
refinery. Frederick W. Schumacher 
has been named associate director, 
and Burton C. Belden and Albert B. 
Welty, Jr., have been named assistant 
directors. Shepardson succeeded 
Amiot P. Hewlett, who was trans- 
ferred to New York as an adviser on 
employe matters in the company’s 
technical operations. 


New officers of the Seminole, Okla., chapter of the American Petroleum Institute are 


M. W. Curtis, engineer, Mid-Continent Petroleum Corp., secretary-tr 





er: J. F. McDonald. 


district engineer, Gulf Oil Corp., second vice chairman; Clyde J. Randles; gasoline superin- 
tendent, Carter Oil Co., first vice chairman: and F. J. Willbanks, district manager, Hinder- 
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SSUES oy cay Yepeeasime yas 


ipment Men in the News 





Core Laboratories Makes 
Personnel Changes 


S| W. H. Davison, 

| vice president and 
general manager, has 
recently announced 
the following changes 
in personnel and the 
redesignation of 
areas now being 
serviced in the 
United States by 
Core _ Laboratories, 
Inc., Dallas. W. E. 
Stiles, formerly dis- 
trict engineer of the 
North Texas district, 
has been transferred 
to Houston to serve 
as division manager of the newly formed 
Gulf Coast division covering Houston, New 
Orleans, Lafayette, Lake Charles, Beau- 
mont, Corpus Christi, McAllen, Alice, and 


W. E. STILES 





E. A. NICHOLS R. S, BYNUM 


San Antonio. Earl A. Nichols, formerly 
manager of the reservoir fluid analysis 
department, has been advanced to divi- 
sion manager of the Mid-Continent division 
which includes North, East, and West 
Texas, Oklahoma, northern Louisiana, Ar- 
kansas, Mississippi, Illinois, Indiana, Michi- 
gan, and New Mexico. Rufe Bynum, for- 
merly with the general office in Dallas, 
has been promoted to district engineer of 
the central district. The Shreveport district 
has been renamed Ark-La-Tex and will 
continue under the supervision of Ralph 
W. Parnell, district engineer. Nelson W. 
Williams has been advanced from district 
engineer of the California district to man- 
ager of the western division which covers 
all operations in the Pacific and Rocky 
Mountain areas. T. L. Kennerly, former as- 
sistant district engineer for the [Illinois 
district, has been advanced to district en- 
gineer of the California district. 


Industrial Engineering 
Forms New Division 


A division of Industrial Engineering Corp. 
has been organized to serve foreign oil 
companies. W. T. Chappe, pment manger 
of the new division, annc lete 
sales engineering service for wot ona ‘used 
equipment as well as heavy industrial con- 
struction equipment. A unique service of 
dismantling and erection engineering on 
all types of oil plants is also offered. 
Chappe, refinery engineer and alumnus of 
University of California, directed the dis- 
mantling of Richfield refinery at Hynes, 
Calif., in 1943 and 1944. 


Rheem-Australia to 
Erect New Plant 


Rheem-Australia Pty. Ltd., Australian 
affiliate of Rheem Manufacturing Co., has 
acquired a 15-acre site in Fremantle, larg- 
est port in western Australia, and will erect 





a plant to manufacture steel shipping con- 
tainers, it is announced by R. S. Rheem, 
president of the American company. Rheem- 
Australia, which is jointly owned by Rheem 
Manufacturing Co. and Broken-Hill Pty., 
Ltd., is presently operating two plants in 
Sydney as well as plants in Melbourne 
and Brisbane. 


B.S.&B. Makes Administrative 
Changes 


The death of J. A. “Uncle Jake” Grubb, 
regional manager of the Kansas and North- 
western territories of Black, Sivalls & Bry- 
son, Inc., Kansas City, has brought about 
three changes in the administrative per- 
sonnel, according to A. J. Smith, president 
of the company. Ed Nelson, who worked 
with Grubb for several years, has been 
transferred from the propane-system sales 
force in Kansas City to Great Bend, Kans., 
where he will direct the Kansas operations. 
Marion Miller, who has been Grubb’s as- 
sistant in the Wichita sales office, will be 
in charge of that office. Lee Kelton will 
act as district manager in charge of the 
Connor Tank Division in its operations in 
Wyoming and Colorado, 


Officials Promoted in 
Cummins Engine 

Promotions of two officials of Cummins 
Engine Co., Inc., Columbus, Ind., have been 
announced by Hugh T. Miller, chairman of 
the company’s board of directors. The 
changes were effective January 1. V. E. 
McMullen is now executive vice president 
of the company, and R. E. Huthsteiner is 
vice president and general manager. Simul- 
taneously announced were the appointments 
of Leonard W. Beck as general sales mana- 
ger and Waldo M. Harrison as controller. 


Republic Supply Opens 
Denver Sales Office 


Republic Supply Co., Houston, announces 
the extension of its supply service to the 
upper Mountain States area with the open- 
ing of a sales office in Denver. The new 
office is located at 639 Continental Building, 
and Denver H. (Friday) Hyler is in charge. 


General Marshall Joins Kellogg 


H. R. Austin, pres- 

ident of the M. W. 

Kellogg Co., Jersey 

City and New York, 

has announced that 

Brig. Gen. James 

Creel Marshall has 

been retained on the 

engineering staff of 

that company. Fore- 

most among General 

Marshall’s more re- 

cent Army activities 

was his service on 

the atom-bomb proj- 

ect. In June 1942, he 

5, C. HARSEAL, was directed to form 

the organization which in August of that 

year became the Manhattan Engineer Dis- 

trict, charged with the development of 
the atom bomb. 


Spencer Chemical Adds Dinges 


Harold Dinges, formerly with Mathieson 
Alkali Corp., has recently joined Spencer 
Chemical Co., Kansas City, as director of 
sales for the chemical division, it is an- 
nounced by J. M. Stratton, advertising 
manager. 


Hall in South America for 
Weatherford Spring 


Jess E. Hall, Sr., 
owner of Weather- 
ford Spring Co., 
Weatherford, Tex., is 
on a 2-month tour of 
South American oil 
fields. The trip is 
being made at the 
request of some of 
the major oil com- 
panies. The purpose 
of Hall’s tour is to 
acquaint producers 
in the South Ameri- 
can countries with 
company tools and 
methods for the pre- 
vention of cementing failures in well com- 
pletions. Accompanying Hall is A. J. 
Teplitz, engineer with Gulf Research & 
Development Corp. Roland Smith, export 
director of Weatherford Spring Co., left 
Houston March 8 to join Hall and Teplitz 
in Venezuela. 


Hewitt Rubber Establishes 
Islands Outlet 


Hewitt Rubber Division of Hewitt-Robins, 
Inc., has announced the appointment of 
Hawaiian Equipment Co., Ltd., Honolulu, 
as its distributor of industrial hose and 
belting throughout the Hawaiian Islands. 
The new company is directed by W. P. 
Sheehan, vice president and general man- 
ager. 


John Elevated in Mid- 


Continent Supply Frank John has 
been promoted to 
the post of assistant 
to the president and 
director of purchases 
of Mid-Continent 
Supply Co., Fort 
Worth, it is an- 
nounced by K. W. 
Davis, president. In 
this new position, 
John will continue to 
direct purchases for 
the company with 
the new added re- 
sponsibility of di- 
recting policies for 
its operation. 


JESS E. HALL, SR. 


FRANK JOHN 


Dowell Appoints Bowersock 
Sales Engineer 


Dale D. Bowersock has been appointed 
sales engineer for Dowell Incorporated, 
with headquarters at Brownfield, Tex. 
Filling of this new post to improve cover- 
age of the Levelland station’s widespread 
area and to assist other stations was an- — 
nounced by N. D. Webb, West Texas- 
New Mexico district manager, with head- ~ 
quarters at Midland, Tex. « 


q 


Porth in South America 


Walter H. Porth, manager of the Inter = 
national division, A. O. Smith Corp., Milk | 
waukee, is traveling through Brazil, Uru- 5 
guay, and Argentina to establish postwar q 
relations with his company’s customers 
distributors. This is his fourth visit to those = 
countries since his long-term residence im 
the early 1930’s in Buenos Aires and sub- 
sequently in Rio de Janeiro. 


Luscombe Advances Norris 


Eugene W. Norris, chief engineer for” 
Luscombe Airplane Corp., Dallas, has been 
appointed vice president in charge of en- 
gineering, it is announced by L. H. Bi 
Klotz, president. Norris, who is a native 
of Wichita, came first with Luscombe in 
November 1945 and was named chief en. 
gineer at that time. 
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